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INTRODUCTION. 


The importance of the reproduction of the potato from seed balls 
is shown by the fact that nearly all of the most valuable varieties 
now in cultivation have been thus obtained. A few, however, are 
claimed to have originated as bud sports, but these have played a 
relatively unimportant part in potato production. Through seed 
propagation there have been developed numerous varieties, differ- 
ing in habit of growth, in time of maturity, in size, shape, and 
quality of tubers, and in adaptability to conditions in different 
localities. While there is still chance for further improvement 
regarding these characteristics, the most immediate demand for 
seed reproduction is in the need for varieties resistant to disease. 
The rapid spread of diseases of the potato during recent years, par- 
ticularly the extremely infectious diseases of the mosaic and leaf- 
roll types that are transmitted by aphids, makes breeding for resist- 
ance to disease highly desirable, if not necessary. 

The greatest difficulty encountered in the breeding of the potato 
from seed is the marked sterility or lack of fruitfulness very generally 
present. This has been experienced by all who have sought to 
breed this plant. Many observations have been made with reference 
to the various aspects of fruitlessness, and numerous views have been 
expressed regarding the causes and conditions involved. No clear 
outline of this situation with reference to the distinctions between 
the several types of sterility now known to be present in other 
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plants, however, has been drawn, and no adequate survey of the; 
varieties by studies of the viability of their pollen has been made. | 
It is this which the writers of this bulletin have attempted. The) 
large number of varieties and seedlings grown at Presque Isle., Me., 
on the experimental plats of the Bureau of Plant Industry, located 
on the Aroostook Farm of the Maine Agricultural Experiment Sta- 
tion, afforded an abundance of material for the study. For three 
years (1920, 1921, and 1922) several varieties, a few unnamed 
stocks of seedling origin, and many seedlings directly from seed 
were grown at the New York Botanical Garden for comparison of 
their flowering and fruiting habits under different conditions. As a 
basis for determining the ability of varieties to produce fruit the rec- | 
ords of the controlled pollinations made in the Bureau of Plant In- 
dustry during the period from 1914 to 1922, inclusive, have been | 
utilized. (See Table 1.) | 

It is to be noted that any type of sterility or combination of several 
types which happens to be characteristic of an individual plant grown 
from seed is continued in the asexual progeny of that plant, except | 
for possible changes in bud variations. Thus, in a clon such as the | 
lish Cobbler variety of potato all the plants are branches of one | 
original seedling. If this plant was a sex intergrade with a femaleness 
well developed and with a low grade of maleness, the particular degrees | 
to which maleness and femaleness were relatively developed, either | _ 
uniformly or in cyclic changes for the plant, are maintained in fields _ 
of the variety grown years after. The same will be true in respect _ 
to other types of sterility which may be present, except perhaps | 
sterilities due to the invasion of specific organisms or that may _ 
accompany the various infectious diseases. 


GENERAL SURVEY OF THE TYPES OF STERILITY IN THE POTATO. 
STERILITY DUE TO NONFLOWERING. 


The nonblooming habit is more or less strongly developed in the | 
cultivated varieties of the potato and is a most decided restriction to 
fruit and seed production. Some varieties have even been considered 
completely nonblooming, at least in some localities. 

In an excellent account of the nonblooming habit in the potato, 
East (4)! concludes that “‘all varieties do bloom under conditions of | 
environment to which they are adapted.’ He points out that there | 
are numerous gradations between the nonblooming condition and the 
condition of profuse blooming, such-as abscission of all buds before 
the flowers open, the opening of a few flowers which immediately fall, 
and the persistence of flowers for several days. In the first two condi- 
tions named, flowers can not function as females in seed production, 
and the production of viable pollen in such flowers is scarcely to be 
expected. 

Variations in blooming for a single variety, both in different localities 
in the same season and in thesame locality in different seasons, arenoted 
everywhere that potatoes are grown. Of 30 standard varieties grown 
at the New York Botanical Garden in 1920 and 1921 none produced 
flowers that opened. The same varieties bloomed in profusion at 
Presque Isle, Me., in the experimental plats of the Bureau of Plant 
Industry. At both places good crops of tubers were obtained. 


t Serial numbers (italic) in parentheses refer to ‘‘Literature cited,”’ at the end of this bulletin. 
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In the following year (1922) a comparison test for blooming was 
made as follows: Of 13 commercial varieties and of 2 promising seed- 
ling strains, 15 tubers each were selected from stock grown at Presque 
Isle. Each tuber was cut lengthwise in halves, which were numbered 
in duplicate and in series. One set was planted at Presque Isle and 
the other at the New York Botanical Garden. The Clio and McIntyre 
varieties bloomed well at the botanical garden, but more abundantly 
at Presque Isle; Keeper, Switez, and Seedling 24642 produced few 
flowers at the botanical garden, but bloomed abundantly at Presque 
Isle; Australian Blue, Early Ohio, Early Rose, Evergreen, Green 
Mountain, Hamakua, Irish Cobbler, Rural New Yorker, Triumph, 
and Seedling 40568 bloomed abundantly at Presque Isle, but not a 
flower opened at New York. In most cases the nonblooming plants 
produced flower buds, and in some cases these developed to the degree 
of showing the color of the corolla, but abscission occurred before the 
corollas expanded. . 

The different results obtained from the plants grown from the two 
halves of tubers illustrate well the influence of environmental condi- 
tions on the blooming of any single variety. The different results 
obtained for different varieties grown in 1922 under the same condi- 
tions at the New York Botanical Garden also illustrate clearly the 
peice differences in response to the same conditions in a single 
ocality. 

That varieties of the potato may thrive and yield good crops of 
tubers under conditions that do not admit of flower production is in 
harmony with the well-known fact that species of plants may thrive 
beyond their range of natural blooming. It has long been recognized 
that the formation of reproductiye organs in all sorts of plants is 
greatly influenced and often even determined by external and envi- 
ronmental influences such as light, temperature, and the kind and 
quantity of food. By controllmg such conditions experimentally 
(see especially Klebs, 10, 11, 12, 13) many plants may be thrown into a 
relatively permanent vegetative condition. The influence of light and 
length of day on the blooming of plants has recently been emphasized 
by Garner and Allard (5). That such conditions may also exist in 
nature for certain zones in the distribution of plants has recently 
been shown by Setchell (20, 21). 

In widely extending the cultivation of the potato, the plant is now 
often grown under environmental conditions that do not admit of 
flower formation. The fruitlessness involved in the nonflowering 
habit and the abscission of flowers is to be regarded as a direct influ- 
ence of environment. It is an acquired or enforced sterility. 
Whether the flowers when produced will be of one grade of intersex 
or another, or whether there will be physiological incompatibilities 
of one degree or another, or whether there may still be some other 
type of sterility is quite another question. 

n general, the potato is to be recognized as a cool-season crop. 
Nearly if not all varieties bloom in profuseness in the region about 
Presque Isle, Me., where the summers are cool and the growing sea- 
son is only about 100 days. But even here variations from season 
to season are in evidence. In such sections breeding from seed may 
well be undertaken. Farther south local conditions may in some 
sections favor blooming, or planting at a particular time may bring 
crops into development at a season which favors formation of flowers, 
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quite as Newman and Leonian (/7) have determined for certain sec- 
tions of South Carolina. Breeding the potato can scarcely be under- 
taken at the New York Botanical Carden with any hope of continued 
yearly success, and this is the situation in many other sections. The 
first condition necessary for the successful breeding of the potato is 
that of certain and profuse blooming, and it is useless to undertake | 
breeding unless the environmental conditions strongly favor the 
development of flowers. 


STERILITY FROM ONE-SIDED IMPOTENCE, OR INTERSEXUALISM. 


When flowers are produced by a variety of the potato, the condi- 
tion of the sex organs as to morphological perfection and potency is | 
a very important factor in seed production. ‘Two types of sterility © 
are especially concerned with the lack of potency: (1) The sterility | 
of hybridity which typically affects both male and female organs alike | 
and (2) the condition of intersexes which tends to give a one-sided | 
sterility or abortion. In intersexes, especially from the standpoint | 
of breeding, it is desirable to determine whether a plant or a clonal 
variety is able to function as a hermaphrodite, as a female, as a male, | 
or perhaps as neither. 

A study of maleness and of the grades of pollen sterility present in 
a variety may be made by an examination of the stamens as to the 
size of the pollen chambers and their dehiscence, of the pollen as to 
its appearance and its viability in proper tests for germination, and 
of the ability of the pollen to function in fertilization when used to 
pollinate varieties known to be highly capable of producing fruit. 

The best experimental evidence regarding the potency of pistils, 
or the femaleness of a plant, is obtained by testing for fruit produc- 
tion by proper pollination with pollen known to be highly functional. 
Such tests, subject to experimental error, are adequate provided 
there are no marked variations in the potency of the pollen and that 
other types of sterility, particularly physiological incompatibilities, 
are not involved. 

METHODS OF STUDY. 


In making a special study of the anthers of varieties of the potato 
erown at Presque Isle, mature anthers ready to dehisce were fixed in 
Flemming’s fixing solution, properly embedded in paraffin, sectioned 
by microtome, and stained with iron haematoxylin. The sections 
revealed the size and shape of the pollen chambers and the relative 
quantity of pollen, with some indication regarding the extent of 
abortion of grains (Pl. I, figs. 1-6). 

For more direct and exact studies the pollen of fully dehiscing 
anthers may be placed in water. Examination with a microscope 
shows that some grains swell and become plump and that others re- 
main shriveled and are obviously empty. This test was employed 
by Salaman (1/8) and by Salaman and Lesley (19) in judging pollen 
sterility and fertility. 

The judgment of the condition of pollen in the studies here reported 
was based on microscopical examination of pollen from healthy plants 
and pollen tubes after the grains had been on an agar-sugar culture 
medium placed in a moist chamber for a period of 18 to 24 hours. 
If there was any question regarding the condition of the pollen or 
the germination the acetocarmine stain was added. This stain shows 
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that often many of the grains which swell and become plump may 
contain very little granular material. These tests alone show that 
the relative number of pollen grains aborted is high for many varieties 
and that for others the pollen is evidently unable to function at all. 
The method of culture utilized gave excellent germination, affording 
a reliable test for the relative viability of pollen. 

Extensive tests were made to determine the most favorable medium 
for testing the viability of pollen. Parallel series of cultures were 
made with the following media: (a) Cane sugar in percentages of 
5, 74, 10, 1234, 15, 174, 20, 224, 25, 274, and 30 in both tap and dis- 
tilled water; (6) dextrin in the same percentages; (c) the addition 
of 1 per cent agar to both a and b; (d) the addition to a, b, and ¢ of 
the extract of pistils made by grinding 10 pistils in 1 cubic centimeter 
of water and filtering. In 1921 duplicate series involving a total of 
several thousand tests were made for all these media, using pollen of 
varieties and species which had previously given the best results. 

No germination was obtained with the use of any liquid medium. 
The 7 per cent sugar solution reported by East (4) as giving germina- 
tion was also used in every set of tests made in 1921 for 45 varieties. 
The good pollen grains would swell to rotundity and small protrusions 
appear at the various pores quite as shown by East (4), but in this, 
as in all other liquid media, no real germination was observed. 
Excellent germination was obtained, however, with 1 gram agar and 
15 grams cane sugar in 100 cubic centimeters of distilled water. 
Occasionally 10, 124, 173, and 20 per cent sugar with 1 per cent agar 
gave nearly as good germination. The sugar-agar media were made 
up in bulk, run into test tubes, and sterilized. A fresh tube of each 
grade was used each day. About one-fifth of a cubic centimeter of 
a warmed and liquefied medium was placed on a glass slide so that it 
spread out into a flat-topped circular drop about 14 centimeters in 
diameter and solidified. Pollen from dehiscing anthers was sprinkled 
on the surface and the slide placed in a moist chamber at room tem- 
peratures. During the season of 1922 the tests were made with the 
10+1, 15+1, and 20+1 sugar-agar media, and the moist chambers 
were kept overnight in a constant-temperature chamber set at a 
minimum of 20° C. Final judgment of germination was made after 
24 hours. 

Plates II to VI, inclusive, are photomicrographs of cultures on 1 
per cent agar+15 per cent sugar kept in a moist chamber 24 hours 
and then stained with acetocarmine. The imperfect grains, con- 
taining little or no granular material, did not take the stain. 


ANTHERS AND POLLEN OF SUPPOSEDLY WILD SPECIES. 


Solanum chacoense.—The anthers of S. chacoense are plump, with 
well-rounded and proportionately large pollen chambers (Pl. I, 
fig. 1). At least 99 per cent of the pollen from plants which flowered 
during the period of the studies was plump and filled with granular 
material. On 25 per cent sugar and 1 per cent agar only short pollen 
tubes formed from about 5 per cent of the pollen; on 20 + 1 medium 
about 10 per cent of the grains germinated; on the 15 + 1 medium 
more than 90 per cent of the pollen grains germinated, the length of 
many tubes being 800 » while some were 1,050 » in length; on 10 
+ 1 medium about 20 per cent of the pollen germinated; on 74 + 1 
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medium very few grains germinated. This species gave the most 
vigorous and highest percentage of germination seen in any of the 
tests (Pl. II, fig. 1). 

Solanum fendler:.—The anthers of S. fendlert possess large pollen 
chambers (PI. I, fig. 2), with an abundance of pollen. Examination 
and tests for germination were made of pollen of 32 different plants. 
There was a rather wide variation in the size of the pollen grains 
that were plump, and there were always some grains shriveled and 
empty. There was always good germination, however, with many 
tubes as long as 800 yu (Pl. II, fig. 2). 

Solanum jamesvi.—The pollen chambers in the anthers of S. 
jamesiz are rather narrow (PI. I, fig. 3), in comparison to those of 
S. chacoense. The anthers dehisce fully and shed an abundance of 

ollen. Examinations and tests for germination were made of the 
pollen of 21 plants. Two of these plants produced only a few plump 
grains, none of which germinated; for the others, the quantity of 
aborted pollen ranged from one-tenth to two-thirds of all grains, but 
the germination was excellent with tubes as much as 600 wu in length. 
There was more pollen sterility in this species than in the two pre- 
viously noted (PI. LH igt): 

Solanum maglia.—The anthers of all plants of S. maglia grown at 
Presque Isle in 1922 were well matured, dehiscence was excellent, 
and pollen was abundant. Only five plants bloomed during the 
period of the study of pollen, and at least 90 per cent of the grains 
of these were empty and shriveled (Pl. III, fig. 2). In numerous 
tests for germination involving many thousands of grains only a few 
short pollen tubes were observed. The plants of this species which 
were studied appeared to be almost, if not completely, pollen sterile. 


ANTHERS AND POLLEN OF CULTIVATED VARIETIES. 


Special study was made of the anthers and pollen of healthy 
plants of 132 named varieties, chiefly commercial, from different parts 
of the world and of 78 seedlings, all grown at PresquelIsle. Noticeable 
differences were found in the relative lengths of pistils and stamens, 
in the size, color, plumpness, and dehiscence of stamens, and in the 
quantity of pollen and its viability. In decided cases of abortion and 
impotence of stamens the anthers are green or pale green through- 
out at the time of full maturity, with no dehiscence and little or no 
sporogenous tissue. 

On the basis of the condition of the anthers, the quantity of pollen 
shed, the relative number of grains possessing granular contents, 
and the extent and vigor of germination of pollen, the cultivated 
varieties may be grouped into four classes, as follows: 

Class 1.—Anthers well developed, richly orange colored; dehiscence very regular 
and complete; pollen abundant with at least 30 per cent becoming plump and contain- 
ing granular material; germination good with pollen tubes on culture media often 500 
u in length but seldom more than 15 to 20 per cent of all grains germinating. 

The McCormick and Busola may be considered in detail as two of the varieties with 
the best development of anthersand pollen. Theanthersare large and well developed, 
the pollen chambers are ample (PI. I, fig. 4), and dehiscence is excellent. Pollen 
is abundantly shed, and about half of all pollen grains contain granular material 
and become plump on the media used in testing germination. On the 15 per cent 
sugar plus 1 per cent agar medium, which gave the best germination, there was germina- 
tion of 5 to 10 per cent of all grains, with tubes often 500 » in length. About half of 
the pollen is shriveled and empty and does not fill out plumply when placed on the 
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Fic. |.—POLLEN OF SOLANUM CHACOENSE. X50. 


Fic. 2.—POLLEN OF SOLANUM FENDLERI. X50. 
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FIG. 1.—POLLEN OF SOLANUM JAMESI!. X50. 


FIG. 2.—POLLEN OF SOLANUM MAGLIA. X50. 
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Fic. |.—POLLEN OF MCCORMICK. X50. 


FiG. 2.—POLLEN OF BUSOLA. X50. 
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Fra. |.—POLLEN OF GREEN MOUNTAIN. X50. 
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FiG. 2.—POLLEN OF SEEDLING 39477. X50. 
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Fia. |.—POLLEN OF IRISH COBBLER. X 220. 


Fic. 2.—POLLEN OF TRIUMPH. X 220. 
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media (Pl. IV, figs. 1 and 2). Thus, in the best pollen bearers of the cultivated 
varieties there is much impotence of pollen, and the relative number of grains that 
germinateislow. Varieties withsuch pollen, however, have a record of being able to 
function best as pollen parents. 

Class 2.—In general appearance and dehiscence anthers of class 2 are like those in 
class 1; the percentage of plump pollen is low (5 per cent to less than 30 per cent), 
with only a few of these grains germinating. Usually the tubes are of feeble growth, 
but for some varieties listed here tubes 250 u long were observed for a very few grains. 

Green Mountain is fairly typical of this class. The pollen chamber is less spacious 
than in McCormick (PI. I, fig. 6). From the examinations of 30 mounts of pollen, 
mostly on 15 + 1 media it appeared that from 5 to 10 per cent of all grains have granular 
contents but that less than 1 per cent of all pollen could germinate, and the tubes for 
all these were short (Pl. V, fig. 1). In some cultures of pollen of the Green Mountain 
no germination was seen. 

The record for crosses with pollen of this class quite uniformly shows poor results. 
Green Mountain selfed on115 flowers gave only 2 seed balls; on 51 varieties and seedlings 
its pollen failed in 44 combinations, and of the 806 flowers involved only 57 set fruit. 
_ Yet pollen of Green Mountain on McCormick in one set of crosses gave 27 fruits for 44 
flowers pollinated, an individual record that is exceedingly high for pollen of any 
plant in this class. 

Class 3—Anthers usually well developed, occasionally remaining somewhat 
greenish at apex; dehiscence of nearly all stamens good, but in some varieties poor for 
some stamens; pollen usually scant, but sometimes fairly abundant; percentage of 
plump grains low (usually less than 10 per cent and often less than 1 per cent), rarely 
giving germination, and failing in numerous crosses on varieties known to set fruit 
readily when viable pollen is used. 

As a class, the plants here listed have poorer pollen than those of class 2. Possibly 
the making of a large number of germination tests would show some germination of 
pollen for plants here listed in class 3. The Australian Blue variety is in this class. 
The anthers are large and well developed and dehisce fully, but the pollen chambers 
are narrow (PI. I, fig. 5), pollen is scant, and there is seldom a plump grain. The 
shriveled pollen is aggregated in irregular and rather compact masses, as shown in the 
illustration. The empty and in some cases shrunken pollen grains of the Irish Cobbler 
and Triumph, which also belong in this class, are shown in Plate VI, Figures 1 and 2, 
respectively. 

The records of crosses made by the Bureau of Plant Industry show that only a few 
of the varieties of this class have been used as pollen parents in crosses with varieties 
known to be good seed parents. Irish Cobbler pollen occasionally showed avery few 
pollen tubes in the germination tests, but the use of pollen of this variety in crosses on 
12 varieties with a total of 156 flowers failed in every case. Early Rose pollen failed 
completely on 8 varieties involving 83 flowers. Such failures are to be expected from 
the appearance of pollen of these varieties and its lack of germination on media. 

Class 4.—Anthers mostly greenish; dehiscence irregular, with some or even all an- 
thers failing to open; pollen very scant, with scarcely a plump grain, or pollen grains 
lacking. No germination. 

In Rose No. 4, which belongs in this class, the anthers are greenish yellow; the de- 
hiscence is irregular, with some anthers failing to open; the pollen is scant, with very 
rarely a plump grain. The Russet Burbank variety has some orange-colored anthers, 
but many are greenish, tapering at apex, indehiscent, and no good pollen was observed. 
Berrick and Sensation illustrate well the condition in which anthers are decidedly 
undersized, greenish, and almost, if not completely, indehiscent. It is obvious that 
varieties belonging in this class an rarely ever function as pollen parents. 


These observations and the tests for germination give results that 
fully support the very general view that pollen sterility is a condition 
which accounts for much of the failure of fruit production in potatoes. 
In the cultivated varieties and also in certain wild species there is a 
very general impotence of pollen. 

The varieties grouped in class 1 are.the only ones of those studied 
which can with reason be expected to function at all well as male 

arents, and even in the best of these a large percentage of the pollen 
is impotent. Possibly a few of the plants in class 2 can function oe- 
casionally as pollen parents, and if pollen germinates more readily on 
pistils than on artificial media perhaps varieties in class 3 may some- 
times function as pollen parents under specially favorable conditions. 
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The innate ability of varieties to produce seed can be judged best 
when the pollinations involve pollen that is most highly potent and 
viable and are made when flowers open in abundance. Results from 
proper pollinations with pollen varieties placed in class 1, especially 
of McCormick, Keeper, Busola, Clio, McIntyre, and Seedling 24642, 
are much more reliable than when pollen of varieties in class 2 are 
used, and from the results of such crosses the following classes may be 
made with reference only to ability to produce fruit: 

Class A.—Varieties highly productive of seed balls when pollen of varieties in 
class 1 is used. 

Class B.—Feeble production of seed balls to the viable pollen of varieties in class 1. 

Class C.—No production of seed balls with seed to any pollination. 


Class D.—A fourth grouping, designated as class D, may be made on the basis of the 
tendency to produce parthenocarpic and seedless fruits evidently without fertilization. 


A survey of the results of pollinations reported by Stuart (24) and 
those here recorded in Table 1 shows that when blooming well, many 


varieties readily produce seed balls provided pollen known to be 
viable is used. 


TABLE 1.—Potato crosses grouped according to pollen parent recorded by the United 
States Department of Agriculture during the 9-year period from 1914 to 1922, inclusive. 


|The crosses recorded for the years 1914 to 1918, pet gatee, res made by William Stuart, P. M. Lombard, 
and others. 


{ ; , * | 
| Number of— | 
| | Classes ana aT = Percent- 
Date of i 
: Parents. involved | age of 
crossing. | _inross. | Flowers | sa | success. 
| crossed. produced. | 
marta ny Abou vreosy or ee awit onl evo dol aids t 
| 
May 26,1921 | Burbank xX American Giant-.-........-.-...--- —xX3 41 | 0 0 
Aug. 11,1915 | White McCormick X American Wonder.-....... |} AXK— 16 0 | 0 
Ane.” 7,1914' Burbank X Beauty pr Hepron:..052-. 22+. =- 22 | —xX3 | hh 0 0 
Aug. 8,1914 | Green Mountain X Beauty of Hebron.......... AX3 | 18 | 0 0 
Totaliand Avergee. Fn ec ook eee dee cine | ee Set | 19 | 0 0 
| Se 
Aug. 10,1914 | British Queen Bonn. oc scot kee lad eee BXx1 16 | 0 0 
Aug. 8,1914 | Rust Proof X Bohun...................---.---- | —x1 | 14 0 0 
Do. | State of Maine X Bohun...............--.------ ben aqieens | 5 | 0 0 
| Total and average!: 2225.2 2.23/48. | neghte Merc! | 35 0 | 0 
Agua fl0le | Acme, Busola. te co. 25 cate stances -aek en Henn L Seana 2 1 50.00 
Do. Beauty Ol eprom’ ~ Usola__- --. soe cence ce | AX1 9 7 77.78 
Aug. 10,1914 | British Queen < Busola...............--....--.! Bx 12 Cc 0 
Aug. 13,1915 | Cacha Negra (S. A. No. 7) X Busola............ AxX1 39 17 43. 59 
‘Aug. 10,1914 | Carman No. 3 X Busola....-......-.2.-.s20. 0s, "ke 17 S| 47.06 
Aug. 8,1914 , Charles Downing X Busola......-.....----..--- | Bx! j 6 0 | 0 
Aug. 7,1914 } Country Gentleman < Busola...............-.. AX1 | gS. 5 62. 50 
Do. Barly Michigan: X:Busolaj& -2 1622. 260522223 AX1 | 8 7 87. 50 
Do. Barly Rose) <7Busola.ge 6 4. ee AX1 | 10 6 60. 00 
July 28M SIGs) Jee dow ee Merk? Ahh of ate Tk ORD Ae SAE ee ek jest Seen 9 8 88. 89 
Aug. 7,1914 | Early Thoroughbred X Busola........-.-.....- — 1 | » 4) 0 0 
PAQIS: tS, ol 4 eH ALINIOL OG IS UISOl A. os. cai ciscecice = See areaet — x1 | 15 2 13.33 
Mugh 7,194 || Hlourball << Busolas*..s<o3. sco. ace ences AX1)} 6} 3 50. 00 
Do. GarnoteOnill x BUSOU -- 6 ao os om pe p- fe nant E Ax! | 16 6 | 37. 50 
July 281916 5/2. GO tt SAPO MARIN 2 ITT D527 98S: ey Ne ASG 8} 4} 50. 00 
Aug,. ¢8, 1914 | }Gold Coin <j Busola2 32. r¢2¢2. och - Eyc5 i -nigeeks AX1 | 5 1 20. 00 
Do. Green Mountain < Busola--.scce-ccsi-saseee see | AS LG] 2 0! 0 
Aug. 9,1915 | cpa ee doi VBseLa vig’! SP sis!. foe ee AX1 | 40 17 42.50 
July. 276 19163 \2 22 2 ORS Fee eee be ace eect hee eee eee AX1 68 20 29. 41 
Ane? 741914)|+irish Cobbler <Busola te? 2 aera eee on ae AX1'| iy | 10 | 58. 82 
Aug. 15,1915 |....- G0 sre. seep sed Posen - PE aseee eas 4548 Se - AxX1 296 119 | 40. 20 
DML 2091910. [sacs OOS. Ae ere ee aa erie eames AX1 128 82 | 64. 06 
Aug. 8,1914 | Late Blightlessx Busola..............----.----- cA Xi 17 7 41.18 
Aug, 10,1914 | Late Vicktor Busolas. ..2 2 <nc% <<e-d= va90% ot tes id et 6 5 83. 33 
Avig}10,1915-|“Manila<Busolatt. CRA JA o., Bh lii hl Se ate | A x4 48 31 64. 58 
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TaBLE 1.—Potato crosses grouped according to pollen parent recorded by the United 
States Department of Agriculture during the 9-year period from 1914 to 1922, inelu- 
sive—Continued. 


{ 
| Number of— 


| 
i Classes) |\s-- aa ea CrCOut 
Date of Parents. | involved 
crossing. in cross. 


By 
produced 
meme 10. 190 > McCormick Busola:': ... ...~<seoc ~~. ose BSUTE AX1 3 33. 33 
0 Nel See Co See he ee ee os AO a AX1 59 73.75 
Aug. 7,1914 New Scotch RoseX Busola...........-2-.-22-00- AX1 7 50. 00 
meee, toi | Non Blight x Busola‘... .. 2. ssi. .n ses seengectcoe Ax! 8 72.73 
Aug. 10,1915 |..... OO oo re tea la secacemenkiectemiencn tte AX1 19 70. 37 
aoe. 4, eet |, NGreress X BuSGla tsk cc ete n we cece cesn ences Axl 4s) 40. 00 
Aug. 10,1915 | President Roosevelt x Busola..-................- Ail 16 20. 51 
een Geto lt Prosper yoCh USOlA Sas 28 2. ne eee ese siccennaces AX1 10 66. 67 
ee 6S soles ||) RaAdlunetx BuSOla 35 snecescasicewewc cess cssecees —xX1 0 0 
Aug. 10,1914 | Rural New Yorker Busola. ..-................. AXx1 6 66. 67 
mar. 3, 1915 |. 2... ORs 528s Dato aati aebis’ conan cen un donee eet AX1 29 72. 50 
oe tee) BG Prool XC BusOlat). ste ss. s dee nee Joo SSL — <1 1 9. 09 
Aug. 13,1915 | Seedling 18714 Busola. .-.......---.-.-.-.--60- AX1 51 61.45 
mur, 7, 1914 | Seneca Beauty X Busola- =... eee. 2. --sesks AX1 5 26. 32 
Aug. 10,1914 | Sir Walter wii OA Busolas <<< eee FNAL ae AX1 8 80. 00 
Aug. 13,1915 | Solanum sp. (S. A. No. 6)X Busola.............. —xX1 3 4,62 
Aug. 8,1914 | State of Mainex Basle oc. ce conten ne on 98M —X1 0 0 
Aug. 7, EEE WAZ OrOSa CB USOlA seis a5 ste ewes dacs sees cn'ssctoss AX1 6 85. 71 
Aug. 1 1915 | White McCormickX Busola................-.-.. AXl1 2 40. 00 
July 28, 1916 | Yellow-fleshed variety x Busola................. AX1 7 100 
POGTL-ANG AV OLALE: qo owe cece ecw nee ce nectar e ee ae 610 46. 11 
Aug. 10,1915 | Bull MoosexCacha Negra (S. A. No. 7)......... —X1 2 7.14 
Aug. 16,1915 | BusolaxCacha Negra (S. A. No. 7)........-....- AX1 12 38. 71 
ane 10, 1915 | Dibble’s Russet x Cacha Negra (S. a INO ni) ADSI 9 47.37 
Se Green Mountain x Cacha Negra (S. A. No. 7).. AX1 9 18.75 
De ey Hs ManilaXCacha Negra (S. A. No. 7) .........---- AX1 13 52.00 
Aug. 13,1915 | NorcrossxCacha Negra (S. A. No. 7)...........- AX1 23 46. 94 
Potalsand taverages<<~..5=. 8202) 2206. faite Bee 68 34. 00 
mt 7,1914 | Beauty of Hebron X<Cedon.........-..252se00-02 AX3 0 0 
Aug, 8. ISS COICO CEG OM soe s ss -  oapinieie wis os sSeecisess AX3 0 0 
Aug. 10, 1915, || Green Mountain Cedon... 70200... -20 42.508 AX3 0 0 
Aug. i; 19t | rishiCopbler xk Ced0ns.-.wcex cen corse cc cceccscs AX3 0 0 
Aug. 8, IST) EMoimiey XCedOn. +2. =.= ss00 S208 Hoe eee ee —X3 0 0 
Aug. 7, 1914 | New Scotch RosexXCedon........ Seldasisaee toh ob AX3 0 0 
Dorr St Melita PlephantCedon:...............-.--... AX3 0 0 
PeeeMt TLE, RUOTRLC ilocos 2 ania on ioe Doane wale aco wees 0 0 
July 16,1921 | American GiantXClio...........-.......-..200. AX1 0 0 
July 30,1921 |..... OOo clr sate tistercwsdsssces esac Fede ANS AX1 0 0 
map, 2; 1921 |. - J 1 stgse Bacar LR Rees as Fe ae ee ee ere ep AX1 0 0 
July 23,1919 | Commandant XClio..........--.....6.0secceeeess —xX1 0 0 
July 22,1920 | Cummings” PrideXClio...................2...- BxX1 0 0 
aes. 3, 10iy, |: Donia(S. A.No.18) XCHO: -...5..5..2..-0s0505 —X1 0 0 
July 18,1919 Seedling VABAA CHG, Ae bios pds caccceeseszasees AX] 0 0 
Ser es on 2 ee SIA As as ew ds cs sasesssaeaccds AX1 0 0 
July 22,1920 |..... So RS nid Se Ponts koenies ss os becsescscasass AX1 5 22.73 
July 21,1921 |..... US =e eee ae Oe ee ee ee Oe a AdG! 0 0 
July 25,1921 |..... GORE ssi ee sss sdede sek oscctssdsaze AX1 0 0 
Wee... : Sredbintrt7062 6 Cl6).). (s Fads 5-2) datas se cee ce cece AX1 3 | 23. 08 
July 18,1919 | Seedling 38774XClio.........-.-...-..0-. esc ueee AX1 2} 15. 38 
Aug. 5, 1917 | Solanum sp. (S. A. No. 37) XClio..........-.... —xX1 0 | 0 
Doves Ms Solanum sp. (S. A. No. 92) XClio............... —xX1 0 0 
Aug. 6,1917 | Solanum sp. (S. A! No. 148)XClio. <2 .0020002211 aS 7 Opto 
| Wotal alld average. <22252-s222s2084F05<52). ee: 10 | 5.68 
Sarr ol, 1919) || Clio. Commandant... ......5..54.2s.6.essessce082 AX— | 49 1 | 2. 04 
Aug. 6 Nie I CONPOSCO OMMANGANE .. <...- 2... 56 esc ese scecaws|scoescuces 5 0 | 0 
Poe:. ty. Green Mountainx Commandant................ AX— | 8 0! 0 
Aug. 5,1917 | Morada (S. A. No.84)XCommandant.........../........-. 4 0 0 
July 17,1919 Seedling 38774x Commandant...............-.. AX— 5 0 | 0 
Aug. 5,1917 | Solanum sp. (S. A. No. 37)<Commandant....--}.....0.... | 2 0 | 0 
Aug. 6,1917 | Solanum sp. (S. A. No. 148)xCommandant.....|.......... | 1 0 | 0 
Wor... ©. | Solanum sp. (S. A. No. 152)xCommandant.....}.......... 4 0 | 0 
| ‘ 
R. 
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TABLE 1.—Potato crosses grouped according to pollen parent recorded by the United 
States Department of Agriculture during the 9-year period from 1914 to 1922, inclu- 


stve—Continued. 


| Number of— 
Classes 
Date of I. 
: Parents. involved 
CrOReuS. 1 in cross.| Flowers| Seed 
| crossed, | _ Pals 
| * |produced. 
| pt 
Aug. 7,1914 | Early PetoskeyX Early Eureka................- —x4 7 0 
Do. 2. he. Early Standard (Dreer’s) x Early Eureka....... — x4 13 0 
Doses ee Early VicktorX Early Eureka.................. — x4 14 0 
Dow aite- Mlourball< Marly Bureka et. oo ee ccccncisces's'siee ue AX4 3 0 
Do.2).88. Irish}CobblerX Karly, bureka -. 222.5. cce.c- esis 52 AX4 4 0 
Suly. 30; 19155)" Pearl xarly Mureka. 2 o2ys. 22. -sccc ese eocce ewes — x4 3 0 
Ose: White Triumph X Early Eureka.............-.- —X4 18 0 
| Motal andiaverapens. os -ckeeoe Sets tes iel ase cee 62 0 
Aug. 7,1914 | Early AlbinoX Early Petoskey.-.............-.- —xX3 7 0 
Do. s455..- Early Michigan Early Petoskey............... AX3 7 0 
Do... 24k. Early Petoskey x Early Petoskey......:.....-.- — x3 3 0 
DOs. 566: Early RoseX Early Petoskey...............-.-- AX3 4 0 
DO. se... Early Standard (Dreer’s) x Early Petoskey..... —x3 6 0 
DO sees Early Thoroughbred X Early Petoskey.........- —x3 4 0 
DOs). 8. Early VicktorX Early Petoskey................- —xX3 5 0 
DOr sath: Flourballx Early Petoskey ...................-- AX3 10 0 
a ORDO. -/-5=. Irish CobblerX Early Petoskey..............-..-- AX3 5 0 
July 22,1916 | Triumph X Early Petoskey................-.0..- Bx3 i 0 
Motel And AVELAGC. wil 2. eo conc eh eo de walenehaneaae 58 0 
(Aue. 77,1914 | AcmexXEarly Rose... . 2224. cdscbmatee alan tee —xX3 5 0 
IDO sac G3. Early Eureka X Early Rose. ....-..--....-cse0e2 — x3 20 0 
Do. RS. Early PetoskeyX Early Rose... .........22-20-- —xX3 2 0 
D0... +. 2es Early Rosex Early Rose. 5.0% G20. 22. aes AX3 7 0 
Dos. 38S. | Early Standard (Dreer’s) x Early Rose.......... —xX3 5 0 
July 28,1916 | Garnet Chilix Early Rose...............--..---- AX3 37 0 
Aug. 6,1917 | Manani(S. A. No. zeae Roseians. see4s —X3 4 0 
Do... 23. Solanum sp. (S. A. No. 128) Early Rose.......- | —xX3 3 0 
Total and average. LENO APO ace mene ingn a ICT Ch 83 0 
Aug. 7,1914 | Early Standard (Dreer’s)xEarly Standard 
CDreer’S)e Tear ee ello ns cdasemisbcaseealeen ls Cea 4 0 
DO. «243 Early Vicktor x Early Standard (Dreer’s)......|.......... 4 0 
July 22,1916 | TruimphXEarly Standard (Dreer’s)........--. BXx— 21 0 
Totaland’averages es) wn 61.0 < dco wie san «mel mse tess 29 0 
Aug. 7,1914 | Early Michigan Early White Albino.-........ AX— 4 0 
July 28,1916 | McCormick x Early White Albino............. AX— 64 48 
#DO....|. fs Round PinkeyexXEarly White Albino.........j.........- 28 0 
Potal'andvaverage..t.'..2s 3.44 5655,005en-4he|-ee eee are 96 48 
Avg.. 10, 1914. British Queen< pharys...2--55..<c<e5c0ne-soasee Bx— 10 0 
Dol. sah: Non eBlightscWanyssen. |. 355. ccesscescesseesess AXx— § 6 
Doz-ktk'. IPLOSPENiby  FaArVySs 4: ess. ees cece one eedee tecaeee AX— 8 7 
Dole es. . Sir Walter Raleigh><Marys ............:---< Be | AX— 9 8 
Toteltandravevages ta: ood. boos seks Saleen ee eee 35 21 
July 30,1915 | White Truimph x Flourball (Jonnson’s)........)......---. 17 0 
July. 28,1916 |; Early ‘Rose Garnet Chili -................:802- AX2 30 0 
Dos. 32 Perfect Peachblow x Garnet Chili.............-.. —X2 25 0 
Totaliand average. }.tc oss. 42 oak bok jaca) eee 55 0 
July 27,1916 | Green MountainxGold Coin................... | AX2 61 0 
Aug. 13,1914 | AldonaX Green Mountain......................). —X2 15 | 0 
Aug. 7,1914 | American WonderX Green Mountain..........- —X2 16 1 
ORS. Beauty of Hebronx Green Mountain............ AX2 10 5 
Aug. 13,1914 | BohunX Green Mountain..................2...- —xX2 23 0 
Dou! te: BusolaxX Green| Mountain....\... teatwtnaseceebuee AX2 40 0 
Doe Gar Cedon Green Mountain... .. sc hsccuepeac...: —xX2 23 0 
Aug. 7,1914 | Country Gentleman Green Mountain.......... AX2 21 4 
Aug. 3,1914 | Dibble’s RussetxGreen Mountain (Acc. No. | 
T9408) « venctovateiajese 2 Peat ett a erage ae Gr aktys se ictorsia tore A X<2 65 | 9 
Dox .| Dibble’s Russet Green Mountain (Acc. No. 
LOT89) 22) Neo Oe oe et eee Be Voimcraiceniceee AX2 il 0 
Aug. 5,1917 | Doma (S. A. No. 18) Green Mountain......... —X2 | 3 0 
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TABLE 1.—Potato crosses grouped according to pollen parent recorded by the United 
States Department of Agriculture during the 9-year period from 1914 to 1922, inclu- 


sive—Continued. 
{ 
| Number of— | 
Classes | | Percent- 
Date of 
rs Parents. involved age of 
crossing. in cross. | | Flowers fore | success 
| | crossed. produced. 
| 
Aug. o” 1914 | Early Michigan Green Mountain..-...........- AX2 | 12 0) 0 
oa plot arly Thoroughbred X Green Mountain......... —X2 | 3 1 | 33. 33 
Aug. 13, 194 | Farys<Green Mountain -~ <.c..<2. sone e ence eccee! —X2) 13 | 0 0 
Aug. 5,1917 ao ie Colorada (S. A. No. 86) X Green Moun- | nie F ; 
_ ESSERE fe SS Oe eee AX 
Aug. 7,1914 | Garnei ChiliX Green Mountain.-................ |. AX2 15 | 0 0 
eagn 13, 1914 | Geymain x Greer MOMDE ARH dence cp cece coecah ss See 11} 0 0 
$e Grmeyax< Green Monumtain.3 . << 2 --5-ss0-.s0..--| —X2 22 | 0 | 0 
ae 26, 1916 | Green Mountain x Green Mountain.............. AX2 115 | 2 1.74 
Aug. 13,1914 | Krolewiczx Green Mountain............2.0..--- ae 21 | 0 0 
July 28, 1916 | McCormick x Green Mountain. ................-) AX2 44 | 27 | 61. 36 
July 27, 1916 | McIntyrex Green Mountain....-..............-- AX2 36 | 0) 0 
‘Aug. 5,1917 | Morada (S. A. No. 84)<Green Mountain........ —xX2 1) 0 | 0 
Aug. 7,1914 | New Scotch RoseX Green Mountain............) AX2 40 0 0 
July 28,1916 | Perfect PeachblowXGreen Mountain........... —X2 9 | 0 | 0 
Aug. 13,1914 | PetroniusX Green Mountain...............----- —X2 19 | 0 | 0 
Aug. 5, 1917 | Picun (S. A. No. 52)X Green Mountain......... —X2 |} 5 | 0 | 0 
Aug. 13,1914 | PotentatGreen Mountain.............-......- —X2 | 37 | 0 | 0 
Aug. 3, 1915 | Rural New YorkerX Green Mountain........... AX2 30 | 10 | 20. 00 
Aug. 14,1914 | Seedling 18714x Green Mountain................. AX2 26 | 0 0 
ia Seedling 18748 Green Mountain..............-. —x2_ 26 | 0 0 
Aug. 13,1914 | Senatorx Green Mountain ....................-.! —X2 | 32 | 0 0 
Aug. 5,1917 Solanum sp. (S. A. No. 15) Green Mountain. . =XzZ 20 | 0 0 
eee ee Solanum sp. (S. A. No. 24) Green Mountain..... A AX2 40 0} 0 
i, See Solanum sp. (S. A. No. 28) Green Mountain...../ —X2 | 3 | 0 0 
LO ae Solanum sp. (S. A. No.37)x Green Mountain..... —X2 |} 2} 0 0 
a Solanum sp. (S. A. No. 41a) x Green Mountain. . —X2 | 2 | 0 0 
ee Solanum-sp. (S. A. No. 48) x Green Mountain..... i —X2 | 4 | 0 6 
Re. eS. | Solanum sp. (S. A. No. 69) Green Mountain..... j Me | 3 |} 0 0 
Les le Solanum sp. (S. A. No. 72) Green Mountain... _. —X2 | Buy 0 0 
| ee Solanum sp. (S. A. No. 92) Green Mountain.....| — 2 | 2 | 0 0 
Aug. 6,1917 | Solanum sp. (S. A. No. 128) Green Mountain... =x | 4 0 | 0 
a. 0 Solanum sp. (S. A. No. 148) x Green Mountain. eo 2 0 | 0 
px SU. Solanum sp, (S. A. No. 152) Green Mountain.. — X2 } 6 i 0 | 0 
Aug. 13,1914 | Switezx Green Mountain.........-2..222..2... | AX2 |} 32 | 0 0 
Aug. 5, 1917 | Torrenco (S. A. No. 63) Green Mountain....... —X2 |} 1; 0 0 
Aug. 6, 1917 | Tuquerrena Blanca (S. A. No. 182)XGreen | 
Mineman... 5. Pe 2 te. EU! he = x2 | 6 | 0 0 
July 27,1916 | Up-to-DateX Green Mountain. .......2......... —X2/| 30 | 0 | 0 
‘Aug. 7,1914 | VigorosaXGreen Mountain.......2222222222277 bax | 5 | 0} 0 
_ eee White Chief x Green Mountain.................. }  —X2) 8 | 0 | 0 
Aug. 11,1915 | White McCormick Green Mountain...........) AX2 | 7 |} 0) 6 
July 28° 1916 | Yellow-fleshed variety x Green Mountain....... —X2 | 21 | 0 | 0 
Aug. 13,1914 | Zbyszekx Green Mountain................-..... | —X21 20 | 0 0 
@otal and avernge. +2) -b ess onc | SOS | 921 | 59 | 6. 41 
; } A) ren 
Aug. 7,1914 | Country Gentlemen XIrish Cobbler............. [Ax | 4 | 0 | 0 
Ps: 28: Early Albino X Irish Cobbler.................---| — 3 | 2} 0 0 
Da. 8. Early EurekaxIrish Cobbler..................- ; = xX3 |} 15 | 0 | 0 
De. ..28: | Early MichiganXIrish Cobbler.................. AX3 | 14) 0 | 0 
Drees | Early Petoskey Irish Cobbler..............-.-.| —=x3 13 | 0 | 0 
Do .2 Early Standard (Dreer’s)<Irish Cobbler... ....- — 3 | ie 0 | 0 
WOES A23s Early Thoroughbred Irish Cobbler..........-. — x3 2 0 0 
pr! 2. | FlourballxIrish Cobbler..............-...------ Ax3 5 | 0} 0 
1 a | New Scotch RosexIrish Cobbler....-...-.-.-...; | AX3 7 | 0 | 0 
July 27,1916 | Triumph Irish Cobbler..................-.--.: Bx3 25 | 0 | 0 
July 28,1916 | Up-to-DateXIrish Cobbler... ..s.s se —X3 48 | 0 | 0 
July 30, 1915 | White Triumph xIrish Cobbler...........-..... 33 14 | 0 | 0 
Perl ane-aversee:: 2... nc nes OO! 156 | 0 | 0 
= a 
cee eee | Clio Riecper-— fod... eee er ee AX1 | 1] 5a 45. 45 
ee. S's a) 4 a See ee ee |S Bx! | 13 } 0 | 0 
Mi ANE SyEEAR hs ool ee ee rocco an | SSS 24 5 | 20. 83 
Aug. 3,1914 ; Dibble’s Russet x Keystone.........-...222..... AXx— 14 0 | 0 
Aug. 10,1915 | Bull Moosex McCormick...............--.-..--. — x1 | 29 0 0 
Aug. 1,1921 | Cliox McCormick ES ie eae AX1 17 0 0 
8 BR [eee ae ea ee een eee ree AxX1 9 | 3 | 35. 56 
Aug. 10,1915 Dibble’s Russet X MeCormick................... Axl 21 | 5 | 23. 81 
Aug. 10,1915 Early Rockford xMcCormick.................... Axl 1 | 0 | 0 
Aug. 9,1915 Green MountainxMcCormick................... AX1 138 1) .72 
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TaBLE 1.—Potato crosses grouped according to pollen parent recorded by the United 
States Department of Agriculture during the 9-year periodfrom 1914 to 1922, inelu- 
swe—Continued. 


| | 


Number of— | 


Classes = [= ——| Percent- 
Date of : l 
F Parents. involved | age of 
See in cross. | Flow ers | Se success. 
| | crossed. produced. 
| | 
! * - ee ae es Ear 
Aug. 2,1919 | Green Mountain X McCormick .............-..-- | Axl 45 | 7 | 15. 56 
July 28,1920 |..... GO S5) elt Se eas, See ee ee | AX1 65 | fe 10.77 
Aug. 2,1919 | Irish Cobbler MeCormick SES Geo ence AX1 | 55 | 30| 54.55 
Auge? 4, 1919 |. 5. edo $252.2 oot 2 ees os ELK. Ba) oe LOS OF AX1 | 36 | 16 | 44.44 
June 5,1922 | Meta ars cM oCoEmiek ey Ur ae eepeeren AX! | 9 | 0° 0 
Baily 47,107) a widths. o> RUA E a ec cs cn oe ee | AX1 4} 0. 0 
June 9,1922 .___. A ee SN A es ee bic i o | 1| 1; 100 
Aug. 10,1915 | Non Blight McCormick .............2....--.-.- | AX! 22! 1 j 4.55 
June 21, 1922 | see 39117 McCormick ..........-....2--0=- AX1 | 4 4| 66.67 
WRITE E205 1922" a SOONER. s oe ee ten ta ee a eee H AX1 | 2 \ as 
Aug. 6, 1921 Seedling 41156 McCormick ..........2...cscs0e Feasts sede acai id) ye Big 
Aug.-11, 1924 |. .2.. LUD Rg irme pe US 7 Seal Ae, 3S Paani oa gerne teeter AX1 | 11 | 4 | 36. 36 
Aug. 19,1921 | Seedling 41361 McCormick ..................... AXI1 | d | 2 | 40. 00 
Aug. 1,1921 | Solanum sp. (Mexico) x McCormick ............. AX1 | 14 | 2a 14.29 
Aug. 13,1921 | Solanum tuberosum (China) McCormick ...... | AX1 | 4| 41 100 
Total and average: 22-22... - eee sie! 94. 501 90 17. 96 
| ee ee 
July 26,1922 | Cacha Blanca (S. A. No. 8) McIntyre.-.......... AX1 | 54 39 72. 22 
Aug. 5,1917 | Doma (S. A. No. 18) McIntyre. ..«..0:..2.c2e28s —xX1 | 4 0) 0 
DOS: Francesca Colorada (S. A. No. 86) McIntyre... Ax1 | 13 6 46.15 
July 28,1916 | Garnet Chili x McIntyre. .-.........-..2-...-.-.. AX1 | 33 0) 0 
June 23,1922 | McCormickXMcIntyre................s1.-0-00-- Yap AC | 10 | 3 | 30. 00 
July 7,1922|..... Blot AON 1.2 ARE Ree | AX] | 8 2} 25.00 
July 43,1022 |...:. Se Bo Gtt see a eee eS AX1 | 10 10; 100 
Saly 87, 1990 |: occas. 683-1 See. . | Le eee lagetes | Ax1 6 6; 100 
Aug. 5,1917 iioraaa (S: A. Noi84) XMelntrye:iaeb ieee: —x1 2 0 | 0 
July 28,1916 | Perfect Peachblow MclIntyre..................- —xX1 23 0 | 0 
Aug. 5,1917 | Picun Negra (S. A. No. 52)XMclIntyre.........- —xX1 5 0, 9 
July 1/1922 | Seedling 4240XMclIntyte....-...-..s-0es cece AXI | 4 0 0 
June 17,1922 | Seedling 30117MeIntyre. 00.000 AXI 7 | 01° .0 
Sun: 19,1922 |... doy... ax...) plete Qa | Ax! | 9 Cees 
June 23,1922 |..... dots Hy s2 ec). aise nam AX1 7 | 0| 0 
July 14,1922 | Seedling 39208 McIntyre. ........5.......--.+- | AX1 | 35 9° 25.71 
Aug. 5,1917 Solanum sp. (S. A. No. 24) McIntyre .......... AX1 | 3 | 3 | 100 
Do... 2. Solanum sp. (S. A. No. 28)XMeIntyre .........- i XE 4 | oO. 0 
DOF ts Solanum sp. (S. A. No. 37) McIntyre ......... ela 2 0 | 0 
Dot fe Solanum sp. (S. A. No. 48) McIntyre.......... — x1 4 0} 0 
Dol st sx - Solanum sp. (S. A. No. 68) McIntyre ..-........ A XE 2 2 | 100 
Dos.+ 32. Solanum sp. (S. A. No. 69)X McIntyre .-........ —X1 4 0} 0 
WG). 235. Solanum sp. (S. A. No. 72) McIntyre .......... —X1 3 0 0 
i 
Fotal and’averageé. -. ..2: » Aide pul Asesos< Pees ba 252 | 81 32.14 
Aug. 3,1914 | Dibble’s Russet Norcross. ........-...--.+--++- AX— 19 | 20 10. 53 
July: 28,1916) GarnetiChilisx~Norcross: ;2.....252:-2.222 6222282 he f 11 | 0° 0 
July 27,1916 | Green MountainXNorcross..............--+-+--- AxX==4 37 0| 0 
July 28,1916 | McCormickxNorcross................s.-002se-5 Axes) 12 | 8 | 66. 67 
Inly 27,1016. | Mcintyre N orcross'=. ....s.---.-..--5..e-5-2-8% AX—} 20 | 0 | 0 
July 28,1916 | Round’ Pinkeye)<Norcross . -.......2....-:.s25 etek oe 9 | 0 | 0 
July * 28,1916 | Wp-to-Date Norcross... _..-...5:.:..--..-.ssidijet Basi 37 | 0) 0 
Total and average. ----... dient tales eo. 145 | 10 | 6. 90 
Aug. 10,1914 | British-QueenX Petronius.......-.2\%..--......- Bx! | 10 0 
Do... | Carman No. 3X Petronius. ........,-...-..22uts AX1 12 9; 75. 00 
Aug. 8,1914 | Charles Downing x Petronius...............-.--- BX1 | 12 0 0 
Ae 6, A0t7 | Campa erronis \¢.:* <2" ° . tase ca sce ces- oes —x1 2 | 0 0 
Aug. 5,1917 | Doma (S. A. No. 18) Petronius..............--- pd 4 | 0 0 
Aug. 10,1915 | Early Rockfordx Petronius...............------ | AXL 20 | 8 40.00 
July 28,1916:| Early ResexPetronius. .....-...i.......-.+-<-= AX1 4 | 2 | 50. 00 
Aug. 5,1917 | Francesca Colorada (S. A. No. 86) Petronius - .| A 19 | 15 | 78.95 
July 28,1916 | Garnet Chilix Petronius...............---------- | AX1 15 | 0) 0 
Aug. 9,1915 | Green Mountain x Petronius.............------- ee 5 4 | 31 | 9) 29.03 
Aug. 6,1917 OMe ee CRE LA ae as AX1] 13 | 5 | 38. 46 
Aug. 1271915 | Irish Cobblerx Petronius...................----- | sayek 262 | 85 | 32.44 
July 29,1916 |..... ip erenee Se et Ss. ie Paseee |. AE | 81 40 49.38 
Aug. 10,1015 | Manila Potrontus275...3..~..6.2-5222025-2-258 [iv Fecal ey | 53 26 49.06 
Aug.10, 1914). McCormick Petronius..- 2... -.... -s2sc02-.5--<-2 ASE | 16 5 | 31.25 
Doi. 2. | Non BHERtx Peteamind!-) 22. or lee re boss an 2 ;  AXL] 23 | 20 | 86. 96 
July 28,1916 | Perfect PeachblowX Petronius.............----- | .— Xl] 29 | 0 | 0 
Aug. _5,1917 | Picun Negra (S. A. No. 52) Petronius.....----- Lea | 3 | 3 100 
Aug. 10, 1915 ; President Roosevelt x Petronius. ........--.----- AX1 | 46 0 0 
Aug. 10,1914 | Prosperity x Petronius............-2--+-+-----+++ AX1 | 9 3) 33.33 
Aug. 8,1914 | Radium  Petronius...................0:-----++- —X1) 25 5 | 20. 00 
Aug. 3,1915 | Rural New Yorker Petronius.............-.-.- AX1! 34 18 | 52.94 
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TaBLe 1.—Potaio crosses grouped according to pollen parent recorded by the United 


22, inclu- 


States Departmeni of Agriculture during the 9-year period from 1914 to 19 
sive—Continued. 
Number of— 
| Classes |—— = 
Date of 2 
: Parents. | involved a 
ee | in cross. | Flowers | Sa 
| crossed. produced. 
| Ege | 
Aug. 6,1917 | Russet RuralX Petronius.................--..-. 3 2 
Ang. 81914 | Rust Proof Petronigs-................-.....2. ‘mal 0 
Aug. 10,1914 Sir pie cod RaleighXPetronius.--.-.-i25..252.. 15 | 13 
i. SL ie BOS * ee ie eee eee eee Ree eee eee: 8 | 1 
Aug. 5,1917 | Seaana sp. (S. A. No. 24)X Petronius ---.....-. 3 | 3 
CC oe | Solanum sp. (S. A. No. 37) X Petronius.......... 3 0 
ee eee | Solanum sp. (S. A. No. 69) x Petronius.......... 3 | 1 
DOS 24 ae ; Solanum sp. (S. A. No. 72) Petronius.......... 3 | 0 
5’ eh ae ; Solanum sp. (S. A. No. 92) Petronius.........-. 3 | 0 
Aug. ay 1917 | Solanum sp. (S. A. No. 148)X Petronius........ ia 8 j 0 
-.-.---| Solanum sp. (S. A. No. 152) Petronius.......-. 3 0 
Aug. "8: 1914 Site Gf Maine Petronius: [7222.25.22 2.22252 5 0 
Aug. 6,1917 | Tuquerrena Blanca (S. .3 No. 182) x Petronius.. 1 0 
Aug. 11,1915 | White McCormick x Petronius................-. 6 5 
July 28, 1916 | Yellow-fleshed variety X Petronius.............. 5 | 0 
j 
PBL AGI AVEERPO Ss .. 2 5522222 2 25 2 sk oe 799 | 278 
Aug. 7,1914 Ameriean W onderxX Pojata =: -< . [2-252 oso ne 19 0 
ee see Ee Beauky pt Helwon CP Gala. .- 5-2. oso mate 13 | 3 
es Barty Waektor <P olate- - 22 3. <2. ce isc cee 6 | 1 
Aug. 3 Pein PATINGE CE Ojtiseer . 2 28 soa oe. ance onan seuss 11 | 0 
.5 : a en ee ee 14 0 
Aug. °s fee F Fest Cappicr GE Ooysia. =. Jo 252 secs lcscc cic sciek oa 1 
Aug. 8, 1914 | Pore Bhehtless\GPoajata.... 22.52 56..2-. 2225 ces ze ity 0 
DG_< =: == PICMG GCE Oba as = Seal acc cc sce Soc ak Co dcdlee neko eee 10 | 0 
Aug. 7,1914 | New Scotch RoseX Pojata...........-..--.--.-- 10 | 0 
pe...) = | Seneca Beauty X Pojata................... bates 14 | 0 
Do. 2 a Milnes teeauly <bamed. 225. 22 co lee ne 8 | 0 
IG; -=h-= | White Elephant x Pojata. - ---....2......2262--- 15 4 
Page ANG RWELASOW. oi fos cc cc cweetece 136 9 
mee, 7219141 Barly Eureka < Potentat.-......_-2.....2022_.|..-. 92. 4 | 0 
Do. | Early Michigan X Potentat..............------ be 4 | 0 
Aug. 8, 1914 LE Ee Se ee ee seen 10 | 0 
Do. Green. Mountain X Potentat.-...-..2..-222-..2- aX 4 | 0 
Aug. 7,1914 | Irish Cobbler X Potentat....................--. ae.) 3 | 0 
Do. Seuven Beauty <;Pabentat. - 2 .--22.522222..226. AX— 10 0 
Wetaland average. 2.2.22) 652. 82222: eee en 35 | 0 
July 22,1919 | Black Christy x Seedling 14232................. Bx— 17 | 4 
July 21,1919 | Seedling 24642 X Seedling 14232................. DES aah to 75 | 0 
July 29,1919 | Seedling 38774 x Seedling 14232. ................ ie: Sort 6 | 4 
Palnband auomed .32°8* 298215. 6) f2ccci tt eee eats ag | 8 
July 9,1921 | America x Seedling 24642. ..-...........2...-.- ft BARR 4 | 2 
July 19,1922 | Arran Rose X Seedling 24642. .-.............-.. AX1 | 23 | 6 
July 22,1919 ! Black Christy x Seedling 24642..............-.. te Bert 22 | 2 
July 26, 1920 |..... | SS BPS iT eed Pee ee BX1 | 9 | 2 
July 23,1920 | British Queen x Seedling 24642..........-2...... Bxl 45 | 3 
July 12,1922 | Charles Downing X Seedling 24642.............. BX1 | 20 | 1 
July 17,1922 }.__.. “7 CANIS Sod SORES COE, tse sae pee | 44 | 3 
July 22; eee) OHO. SC eedling 246A ee ele lire AX1 | 40 | 24 
July 14,1921 |..... eecean Meee scr rth tects yee tea? yo) ee ARE 11 | 0 | 
July 18, cd Ul Eo AS ey: Se Pee ae Be SEI! AX1 | 12 | 0 
July 15,1921 |..... = SE) srba- Sab k Cea bea AOA ATA fie sc ANd. 3 13 | 0 
SE ea Bas a eee ee ele oe AX1 | 5 | i 
July~ 20, 1920 | iaiehige Pride X Seedling 2 642...........2. | Bx1l 6 | 1 
Juiy 23,1920 | Dargill Early x Seedling 24642................... | AX1 8 | 2 
July 14,1921 | Early OhioX Seedling 24642.............2.2..22. Axl 27 | 0 
July 16,1921 |..... °F Oa SRP eee Eos Deere re aa ed eee 16 | 0 
July 26,1921 |..... “el Aa ial ooh AES Neha ie ae Be are cd eee tee Ax! 18 | 1 
Aug. 1,1921 |....-. emer cee ts Saas a a I Le | AX1] 10 | 8 
July 22,1922 |..... he SUS BS AAS? Py et pe ees AX1} 38 | 31 
May 27,1922 | Earl hese gue = DAD eas AS te eee PSS AX1i i do 0 
May 29, 1922 rr geet ew. cies rica ote bo AXIS 11 0 
May 31,1922 |____. _ Seen it Tenens aera gies nee te Fi 4 | 0 
June 5,1922 |_.__. nea ea, mee heer cae SIR SEALs eee bhi AX1 CF 1 
July 14,1922 |..... SR ET ene ge aed ee bnj= = ARP 23 | 18 
July 17,1922 |..... 4 Des Dears Slit be < ) ee ek AXE 86 | 82 | 
July 22,1920 “Edzell Bluex Seedling 246421 227272222222272772 AXx1 41 | 21 
July 23,1920 | LPieriee x meedlinip 28642. 22s ire ee te ltclt AX1 7 | 0 
July 12,1922 |..... iat ag steel A Ee het eee ee AX1 | 20 | 2 


Percent- 
age of 
success. 


— 
* cBocooco8oShSo8 
we Ba oe 
o> a0 


=] ww 
i) ow 


no _ eh 
BOOCCOOMCOSRNS 
oO 

BIS fet oot pee 


Sikeocoaocs)| co 


bo 

ad 

— | Oo 8 OV 
“I Ww 


Si | Bo 
for] 


to 
SBSINSSS 


to 


for) 
SOSSH MANOS 


ll Se) 
COUNnS 
Saco 
ona1O 


PISCOPS pS 
BSS 


14 BULLETIN 1195, U. S. DEPARTMENT OF AGRICULTURE. 


TABLE 1.—Potato crosses grouped according to pollen parent recorded by the United 
States Department of Agriculture during the 9-year period from 1914 to 1922, inelu- 
sive—Continued. 


Date of | 
crossing. 


July 24,1922 
July 24, 1920 
July 28, 1920 
June 5,1922 
June 7, 1922 | 
July 13,1922 | 
July 19,1922 
Aug. 2,1920 | 
July 22,1919 | 
July 17,1920 | 
July 22,1919 
July 22,1920 
july: 20, 1920 


July 12,1922 
July 19,1922 


July 21,1922 
July 21,1920 


July 25,1921 
July 16,1920 
5, 1920 


7, 1922 
July 10, 1922 
July 11,1922 | 
July 26,1922 


20, 1920 


June 20, 1921 
July 29,1920 
July 24, 1922 
June 7, 1922 
June .9, 1922 
June 13,1921 
Aug. 2,1920 
June 17,1922 
June 23, 1921 


seeeees 


=|; Peresrt— 
Parents. involved | “gepa age of 
in cross. | Flowers | ball success. 
| crossed. |__ Pals 
\produced. 
WACTOR MM SCEGITIOT AGI So2 Bs ee eee eee Bxl Sta 0 0 
Trish Cobbler Seedling 24642................... AX1 108 | 50 46. 30 
McCormick x Seedling 2464202 loo. o chee AX1 42 - 9. 52 
McIntyrex Seedling 24642............----..+0+-- AX1 4 | 0 0 
eee OMA ea so te et Ween ae ee ee AX1 | 4 0 0 
Papa Chaucha (S. A. No. 327) Seedling 24642 .. AX1 e 3 60. 00 
eve: Oe Oe ae Sr eee ee eee eae ee AXI1 Sy 0 0 
Russet Rural x Seedling 24642. .................- AXxl1 37 | 19 51.35 
Seedling 11844 Seedling 24642.................. ASK 48 | 0 0 
ares 7 a RS BEE PRG OA ps ah od olin Oo WA 44 | 21 47.73 
Seedling 38774 Seedling 24642. ................. AX1 37 10 27.03 
Seedling 40043 x Seedling 24642... ............... AL 19 9 47. 37 
Seedling 40108 Seedling 24642. ................. AX1 Ze 14 66. 67 
| Seedling 40238 Seedling 24642.................. AGL 41 33 80. 49 
Seedling 40568 Seedling 24642.................. AX1 47 36 76. 60 
| Seedling 41420 Seedling 24642............-..... —xX1 14 2 14. 29 
Seedling 41462 Seedling 24642.................. —x1 49 1 2.04 - 
Seedling 41639 Seedling 24642. .............-.-. —x1 6 0 0 
Seedling 41701 x Seedling 24642. ...........---.-- Ax1 33 9 27. 27 
Seedling 41704 Seedling 24642. .........-.-..... —x1 16 4 25. 00 
Biavor¥e GOS LE cee ks te eet ee cee ean eee — x1 12 0 0 
Seedling 41772 Seedling 24642......-..-..-.-... —xX1 2 0 0 
July 20,1922 |..... 11 CR RT A aie ARR SAE ie 5 Dhaene zoek ope oie —x1 2 0 0 
Seedling 41893 Seedling 24642. ........--...-..- AxX1 25 17 68. 00 
Seedling 9-1 Seedling 24642. .-.-......---2.5.-- Ax1 28 14 50. 00 
Seedling 9-11 Seedling 24642. ........-....2.... AX1 33 10 30. 30 
Seedling 9-12 Seedling 24642. .................. Axl 32 2 6. 25 
Seedling 9-13x Seedling 24642................... BOGL 42 cf 16. 67 
Seedling X45 (1920) x Seedling 24642............- AC 19 16 84. 21 
Sharpe’s Expressx Seedling 24642.......-.....-: ds | 13 5 38. 46 
Solanum ap (Mexico) X Seedling 24642. ........ Axl 5 0 0 
Triumph xseedliny, 24642492 fo ssi 2 0 ose os Bx1 61 8 13.11 
Yellow-fleshed variety (from Costa Rica) 
“Seed lin y' 24642" - cases eat eee ae ee fae AX1 34 2 5. 88 
Totaland averse. seecsns esos eee sete ec een 1,491 507 34. 00 
Seedling 4240 Seedling 39117. .................. AX1 2 0 0 
mere GO. ne ae as See te Mp caacmaece eee tects AX1 | 2 0 0 
Serie GOS ice Glee ee Bo a Linea ea eaeta se eee AX1 4 0 0 
Ee ae Os oe een eae wets a aetee sess AX1 27 8 29. 63 
Totaland: Average 22. .csece cc de occs ceded asemewasee 35 8 22. 86 
Charles Downing Seedling 40108............... Bxl1 16 7 43.75 
Early Ohiox Seedling 40108................-.2.- AX1 6 0 0 
Sse FO ad al ig 8s hacer ae pete x Yl 5 3 60. 00 
Seedling 40238x Seedling 40108. ................. AX1 61 24 39. 34 
Seedling 9-13 Seedling 40108. .................. AX1 46 0 0 
Triumph <Seedling 40108 3322. 22 sae Bxl1 9 2 22. 22 
Totalfandanerage.. 22.2225. osescc ccarceel ateedeaees 143 36 | 25.17 
American Giant x Seedling 40568. ..-............ daar. <: 22 10 45. 45 
British Queen Seedling 40568.................. Bxl1 19 0 0 
Hamakua x Seedling 40568. oo 2022 bcoceccesoce AXl1 EY 33 57. 89 
MciIntyrex Seedling 40568. - 2.2. ccc cece cscs ccc: AX 4 4 100 
aie omar pe: eS. Meee ee eee a cet aeeese AX1 4 3 75. 00 
Rural New Yorker Seedling 40568-............. Axl 22 8 36. 36 
Russet Rural Seedling 40568. .................- AX1 30 14 46. 67 
Seedling 39117 Seedling 40568. -................. AX1 4 4 100 
Seedling 40768X Seedling 40568. ................. LNG aN 13 ul 7.69 
Motalandravergye.... 25 lca cesacese cneses|eeee cence e 175 ae, 44 
Warmer X SOMALOE 2202.5 ~~ ce cce esas seeewaeee = 9 0 | 0 
Hreemal CSANaLOLe ss. son anos ioe cee bee ee ccen caleneneemee 5 0 0 
GoldiCoin Senator... cio co. Slee ade eee eteee AX— 8 4 | 50. 00 
Green Mountain<Senator ~~. 2.5.0 6c ccc ooccace AXx— 3 0 | 0 
Late Blightless Senator. -cceue care tem oecore Ax— 5 0 | 0 
Mekinley <Senatore. =. cecccscetcccucssenaneceleeceteoses 3 0 0 
Norcross X Sen ator-- ssc soccnecae case cwcsec cous AXx— 19 1 5. 26 
Total andiaverages) (co. ociccs cia sepeas-mel ons eeeemcs 53 5 9. 43 


| Number of— 


Classes | 
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TABLE 1.—Potato crosses grouped according to pollen parent recorded by the United 
States Department of Agriculture during the 9-year period from 114 to 1922, inclu- 
sive—Continued. 


| H Number of— | 
Hats of | | Classes | Percent- 
crossing. | rhc Eevee Flowers| Seed eee 
: | balls : 
| crossed 
| produced 
j ee | | 
| 
Aug. 5,1917 | Francesca Colorada (S. A. No. 86) Switez.-.... | ASC a 11 0 0 
Pee Sot tal PAG XS WILOZS =) ooo co oes Came teee weet +tcese —xX! 3 0 0 
3 at glen | Rust ProofxSwitez............. Sa 33a | oe 10 | 0 0 
Aug. 5,1917 | Solanum sp. (S. A. No. 37) Switez............. —Xx1 | 4 | 1 25. 00 
ae oe Solanum sp. (S. A. No. 48)xXSwitez............. pes oad | 3 | 0 0 
Da.< 1% | Solanum sp. (S. A. No. 69)xSwitez............- | — x1 | 4 | 0 0 
Toraland aversee: q.- <2n-<=.5 IPH. 5. | Bens sete 37 | 1 2.70 
eS 
Aug. 7,1914 | Early EurekaxTriumph..... BAe Bin Cee — x3 7 0 0 
Dest. . Early Standard (Dreer’s)Triumph...........- ==} 5 0 0 
heat tid avernees Ce a SL | Wes oh 2 fae | 12 | 0 0 
Aug. 7,1914 | Early Michigan <x Venezuela... ..............-.-- | AX— | 3 | 0 0 
Da... it Garnet Chili X Veneznela...........-..---...---- bits Ba 6 0 0 
—— 
Total and averare. Ut. ....22 0) 11 ...-.4. | ere | 9 | 0 i) 
July 27,1916 | Up-to-Date x White Albino (Acc. No. 19393). ... —xX3 | 51 | 0 0 
Aug. 10,1914 | British QueenXZbyszek...........2.-22022e000 Bx1 12 0 0 
Pie. too POE AV ICKtOP CA DYSZOK 2 5 ot Fi 2. n- ao clns oboe cestode AX | 10 8 80. 00 
vi og al | McCormickX Zbyszek.......--.--0cesseceeeeeee AX1 | 8 | 1 12. 50 
(17 ee ae | Non Blight x Zbyszek...................0ses0se AX] | 10 8 | 80. 00 
Hos 2. PENSHEIILY % PID YSZP RK 82 Aten oe ee Se FR ss ec es Ax1 | 10 6 | 60. 60 
Dos, te! | Rural New YorkerX Zbyszek................... Axl 7 2 | 28. 57 
| Total and average.........222-2-eee2-00+- | ra al a7 | 25} 43.86 


i 


The results for 10 varieties whose records show good seed production 
(class A) are brought together in Table 2, the data being arranged 
according to the class in which the male parent belongs with respect 
to the quality of its pollen. 

These 10 varieties produced seed balls in 40 per cent of the flowers 
crossed with pollen of class 1, in 13 per cent of the flowers crossed 
with pollen of class 2, and no fruit for 155 flowers crossed with pollen 
of class 3. 

It appears that some varieties have produced seed balls rather 
feebly even when the best pollen has been used. The data for four 
such varieties which have been placed in class B are also assembled 
in Table 2. Of the total of 305 flowers crossed with pollen of class 1, 
only 8 per cent produced seed balls. 

Several of the varieties listed in class B are known to be poor 
flower producers, even at Presque Isle. Few flowers open and 
the early abscission of these is marked. This suggests that the 
feeble production of fruits by such varieties is directly limited by 
this condition and possibly can be changed by growing these varieties 
under conditions which decrease abscission and favor abundant 
blooming. Varieties in class A blooming at the New York Botanical 
Garden are lower in fruit production than at Presque Isle, giving 
more failures to self and cross pollinations with pollen of class 1. 
Comparative tests of pollen of the Clio, McCormick, McIntyre, and 
Seedling 24642 varieties growing in both localities were made in 1922. 
There appeared to be no appreciable difference in quantities of pollen 
or in its viability, but the same combinations which were most 
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successful at Presque Isle were much less effective at the New York 
Botanical Garden, evidently due to the differences in blooming and 


abscission. 


TABLE 2.—Typical results for varieties of potatoes classed as A and B with respect to 
ability to produce fruit, crossed with varieties placed in classes 1, 2, and 3, respectively, 
uth regard to the quality of their pollen. 


Grade of pollen of male parent. 
p Pp 
| 
Class 1. Class 2. | Class 3. 
| | 
Varieties crossed. Janse ee eee er avucigre + 
| 2 i 
| Number. Number Number Number Bamber Number 
flowers | © See flowers | & See flowers | Of Seed 
| crossed. | Pls. | crossed. | PAS: | crossed. |. alls: 
we Ss Hal ez Jeeatl eal | 
CLASS A VARIETIES. | 
Beauty of Hebron Busola..............-. | 9 A ee Sage Be ee Se 1 el 
Beauty of HebronX Green Mountain. ..... he ask io act saute 10 iS vowed LES, ee 
Beanty oftebron><Cedonis.. 25 20s 2S. 2 Biles 1d hc choficle  bartoc nal = eee |e oe oe 11 0 
OFT DUG: 012) openers ae we Ske ies eeay ag Senge 11 Spare OSS RNS [O04 ST a5. 3. ba aS eee 
Gries Mecermigh= 2 e225 8 ese. <2 = lbs. 26 oS ine oe wisios |e <:6, 5:6 cieiete | och meen clas le 
Cho>Seedling 24649 5538-5 2. 9..t 22082. Sek 81 25 Nasal SC aie HZ Oe WSR ae) ee ee 
CHOSE CUTS 8774s ess eo ees Ms eR Jot ts Sa Rewer lee See cee 8 0 
Country Gentleman Busola............-- 8 5a. eee RA Rite al, oes | Pe 
Country Gentleman Green Mountain.....)..........|-.-------- 21 | ee eee | ota 
Country, Gentleman Country Gentleman:|..<< 2.22.) J257.04-24]--- eee el eS- 5 ee 3} 0 
Gountry Gontleman<arish: CobblerAsc Jibs icn 620|. os deln nal = ns «5 Oe 4 | 0 
Marly Michigan Busola_ 2 22. J2.2 22221. 8 a | aa i RN VE St a | cect hes Bibs oer ee 
Early Michigan Green Mountain.........|......--..|..-.-.---- 12 OS) .-5 2. fed). eee 
Barly MichizansGbarly Petoskey s..% =) a) sees steel: cose tee lees deciee face seer el] 7 0 
Early MichiganXIrish Cobbler........-.-- rie Fees Peper rere eee 14 0 
Barly RoseX Busola....... 2.2... .1 225.0. | 19 Cab) Loe oh. 534. SESE | 23115963.65.2.2= 
Barly, Rose Petronius: a: ac e:-6 284 seek 4 ye Ee ae eS ee |e eeeececeelenenneceee 
Early Rosex Seedling 24642..............-. 139 10) Ge age eee BS ALO 8 | od Ochs. Eakin one 
Barly; Rese Garnet:Chilis! 9). 222 Pees) cliveeeclebieadvce: 30 0 | ato eee 3 
Banivertose xc barby: Petoskey sss2 ca. o eee le mo eee ee ate ee cle oo eee Mr aac ee 4 0 
Hantyiese< Barly Rose. 2&2 581 A EO oo cc Tee. a SO ee 8G; | 7 0 
Gamret ChilixBusola >. 2. ...2¢ a: 2-22 .252 | | LOA AS EA h RACY So ee 
Garnet Chilix McIntyre.........2.-.-..2:- 33 One s-5- bal. seek bopcll- tb owes Ae eens 
Garnet Chili Petronius. -. ..... -..=-.- 45-< 15 1 abaya tie 5 Nieuport fA | einer eb heh s fe 
Garnet Chilix Green Mountain’ 13 93). es SSG SS 15 O ich £83) i aie eee ee 
Garde n@hilischarly Rose: <2 2 beste sail oe sk oes Sere ee mare ames.» iat ta at ne | 37 | 0 
Green Mountain Busola..........--.---. 110 Viz: Apeerstes2 as ef. Pree Png re 
Green Mountain x Cacha Negra (S. A. No.7) 48 OM oe oc ae geal tea oleae ple pa = ote | ee a 
Green Mountain McCormick...........-.. 248 PST] 3 es es STE Ver. £8 Oe OE eg 
Green Mountain Xx Petronius........-....- 44 DAG). 8 ano Re he 22.45 cco oles Soe, deeralace See 
Green MountainX Gold Coin...........-... eg Reeth pe Se pay Sh 61 0 Pv a 2.Ee*.. cee 
Green Mountain Green Mountain: .....--)..-2---...|...--..--- 115 2 ee oe 
Green Mountain x Seedling 18714.........- 15 Qe see [ec oce clan oiled clare | uae eee 
Green MountainX Beauty of Hebron.....- lesz ernie. c aca feeee dS. EIA | SS. ODT EE Ae eer: 18 0 
Green Mopntain< Cedon...2!........ 22 .- les ee LD opera tees Sey oe Sl pee oes 29 0 
TrishiCopbler)< Busolasy:s' > -<j33. 5. ee | 441 B11 “tas... Pea sris--. acer Inch ewe se. |-esecierses 
Irish Cobbler x McCormick H 91 AG oo. gee els loa ee St Sac denies alee er 
Irish Cobblerx Petronius! =. 22.22.28) 343 Was it. ECR. ALC eel ee. UE Se ee 
Trish Cobbler Seedling 24642.......-...-- 108 Fl PE ees, Oe eee Pee eps ars Je 
Inish Cobblerx@edonere.-e--<-ac.-c2 Jo. o- eee p haath teah Pies 5) de fis Sich IE oer A | 8 0 
Trish Cobbler «Early Petoskey. :-:-.-...-2.|i0.pijss-s|ese--b ee: erg ec kerr) "eercere re 5 | 0 
MceCormickxiBusola 443.4. SSRI. . S23 222 89 62h) 3. . SAS LES. AEB Saas eee |= be eages 
McCormick><Petfonitis=-2.. U2. -.5-. .4--. | 16 LD si pees es Ea AE ee BS 2 fae eer (2 ae 
McCormick Seedling 24642: .....--...---- 42 45 See See ee celeee eee etee[ee ester eee 
MeCormickx< Green Mountain ........ 22.2 :)-.--.s.2- fete eee 44 1 ee 
Rural New YorkerX Busola....---..------ 49 S5th. S292. Re. Ae (BOTA Ee - Benes 
Rural New. YorkerX Petronius....-.------ | 34 PQa ae a) oe gd sel ne LO ee 
Rural New Yorker Seedling 40568. --.-.--| 22 SBS PENS SE ee SOE | ot Se 
Rural New YorkerX'Zbyszek.....-.------- 7 Osa & Sores = leche ts SiO oes 
ee SEND Jr SSAA ! o SOO SS Oma se 


Rural New Yorker Green Mountain... . - 
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TABLE 2.—Typical results for varieties of potatoes classed as A and B with respect to 
ability to produce fruit, crossed with varieties placed in classes 1, 2, and 3, respectively, 
with regard to the quality of their pollen—Continued. 


Grade of pollen of male parent. 


Class 1. | Class 2. | Class 3. 
Varieties crossed. | ae cis 7 Gene 
Hamaper | Number Number Number Humber | Number 
flowers | 0 See flowers | 01 See flowers | % S€e 
crossed. | balls. | crossed. | Pals. | crossed. | balls. 
Nien scars Get, ie 
j | } j 
CLASS B VARIETIES. | | ! | | | 
| 
British Queen Bohun...................- 16 | Oviske s-otsdedis suseteee epee ree | sung ee 
British Queen Busola...................-. 12 | Oi (Sbes2os det Sodtiecs (hepsi tein = los Jed: Mie 
British Queen  Petronius................- : 10 | OrckiBamaok setecesalbere gecoedt | pres 
British Queen XZbyszek. ..........-...--- 12 | Dupes asaae [ds 328 sbi lanes, cid cbs atiesee 
British Queen Seedling 24642.............) 45 | Syl Shaws jez ating sald 2's Fes ae per eee ee 
British Queen Seedling 40568............. 19 | Ors so! cud Aud. bscivilds web ol ieee 
| | 
Charles Downing Busola...............-- 6 | Opis. aigiasele el ai yile | ( Jsaeeaieslusat cos 
Charles Downing x Petronius...........--- | 12 | Ovhszcdou olkeebeitigs fs ite Sagsele core ante es 
Charles Downing Seedling 24642... ... 2... | 64 | rT iemcemn ie ise wert | aries tek erem 
Charles Downing Seedling 40108.......... 16 | Dil SSeS Sita sivckeic ae cess (Rae seca | SssEssaee3 
SPummunges (Pride Clio-. - - Asc ccsseee5e%-- 17 | OGshs stews sapseaeekoee | Ssen esas tee Soe 
Cummings’ Pridex Seedling 24642 ......... 6: Ss Ae ie eas eRe seer | SRE Ne 
Triumph Seedling 24642................- | 61 | B cei e eee ae | a oak ebeere Eee Pe 
Triumph X Seedling 40108..................) 9 | 14 Peep eee ester eee pees === tes ose ee oe 
Triumph xX Early Standard (Dreer’s).-..... fs Seat ee pee ae re 21 | Ue epee 3 yk a ee ae 
Triumph X Early Petoskey ................ penny ease tee AAS oS. eee Sears 7 0 
Triumph Irish Cobbler................... ST Shee se ee eee ss: | 25 0 


= 


The classification of the various varieties and seedlings studied, 
both in regard to the condition of anthers and of pollen (classes 1, 2, 3, 
and 4) and with respect to ability to produce fruit (classes A, B, 
C, and D) is given in Table 3. 

Under the conditions at Presque Isle, where flowers are produced 
in abundance, most varieties, if not all of them, are able to function 
as seed parents when properly pollinated with viable pollen. This 
is well shown by the very unusual development of fruit in those 
varieties and seedlings having considerable viable pollen. Of the 
588 seedlings of the 1921 sowing kept in 1922 and planted in five- 
hill units, 81 produced seed balls to open pollination. Of the 188 
seedlings of previous years grown in 1922, 56 were producing seed 
balls, and for one of these, No. 39477, the fruits were especially 
abundant (Pl. VIII, fig. 1). The pollen of many of these which 
produced fruit was tested, and in every case it was found to be in 
class 1 (Pl. V, fig. 2). A few varieties seem low in ability to produce 
fruit (class B), but according to present data none are to be placed 
in class C as entirely unable to produce fruit. 

Evidence of a parthenocarpic development of fruits has been found 
in 14 varieties, including Rose No. 4 and most members of the Bur- 
bank and Rural groups. At the time of the opening of the flowers, 
the ovaries of many pistils are decidedly enlarged and the anthers 
and corollas before they wither are pushed forward and to one side 
by the rapidly enlarging ovaries (Pl. VII, fig. 1). Such fruits sel- 
dom, if ever, contain seeds (PI. VII, fig. 2). ‘They may reach a good 
size, but usually fall before they arefully ripe. Several of the varieties 
exhibiting this tendency are known to be good seed producers when 
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viable pollen is used. The tendency to parthenocarpy, however, has 
not thus far been observed in any plant having considerable viable 

ollen. To determine the size which fruits of this type attain, 100 seed 

alls were collected in 1922 from between the rows of varieties belong- 
ing to the Rural group. At this time (August 22) practically all of 
the seed balls on these varieties had dropped off. The diameters 
ranged from 7 to 16 millimeters, averaging 11.66 millimeters. None 
of these fruits contained seeds. ; 


TABLE 3.—List of potato varieties studied, showing the class to which each 1s assigned 
with respect to the condition of its anthers and pollen and to its ability to produce seed 
balls 


[A roman numeral in parentheses after the varietal name indicates the group to which the variety thus 
marked has been referred according to the classification of Stuart (23) and ofthe Committeeon Varietal 
Nomenclature and Testing, Potato Association of America (25). An asterisk (*) indicates that the pollen 
of the variety thus marked was tested for two seasons. A single plus sign (+ ) indicates that the variety 
is alittle better with respect to condition of anthers and pollen or with respect to ability to produce seed 
balls than the standard for the class in which it has been placed. The double plus signs (++) indicate 
an abundance of viable pollen, or prolific production of seed balls. The minus sign (—) indicates that the 
variety is below standard, but not low enough to place in the next lower class. The use of the question 
mark (?) denotes an uncertain status. While work thus far has not shown any evidence that the variety 
can produce seed balls, it is possible that further efforts may prove successful. The method of pollina- 
tion on which the conclusions in columns A to D are based is indicated by circled figures as follows: @= 
Controlled Bee ke by hand, @=natural fertilization in the field, ®@=both controlled and natural 
pollination. 


| Class with respect to— 


| Condition of 13 
E | Ability to pro- 
Source. | anthers and duce seed balls. 


Variety or species. 
pollen. 


| 

North American, European, and miscel- | 

laneous varieties: 
Py. «Uke 5 t= S4Se hE Coes bee ee Great Britain ~!--. 2... ..% jeveejeee-] 3 )----[e-c-]eeee|eeee|eeee 
PRINIOVICA S25 2 Aeon aes eeactiews ces ates esses re Lee ee ee A ee 2 Pe ia: Se Fe Yo) ear pa a fae Se 
Aanerican Giant-CVLLE). +... ss. ees | United States............. ‘T PE | es tg ee AGA cps 2 
IATISLTAHAT DMIG: | cece. bot ee = ne ie ee ts Pe & she ree eos Poet eat --|AQ)-.--| pee sae 
PRES ATTY Cia s se oo dee sncsae ae se United States 2 <2 ..2<-5]- =~" a oa Pad eee Bakes a SE 
Beats-Them=-Adl (V1) -.3 22. 7s Seceet wick eb Go. 34528. £2. Soph ess 2 jak celle CD |. SecHEE aes ee eee 
Beauty of Hebron (VI) ............ PRP eee es Bs Gee 3 |. (AQ). 2 isso 
Perrick J 4) Site. L a. | Great Britain............. (rah tear, pee Pe ie ea he 9 Roe 
=a eta Sie ger ol tae: [Ey WS SCE AM HC) cy eae ae, ES “ae 
DRUnes fetes eee cee nes ees WOME oor e tees ps uaa ad og pied See 4) geet lacie 9 ped | cle 
Bountifal (VI) 25- oi nt. eidietoh ices)... 237i1 7 345--\ee 7 Rees Wa ge Perea peor ia) je=24 
BAS HVOQUIOON . - 52 - lie nic cio ee dee po Great Britain see do. oe tee rare as ya eee ee BG) cease 
Brown Beauty (IV).............--.- Prince Edward Island..-..|.... fsb H..LC ) 2 es luke 

Barbas k UW). 5422 40. 22 Fete = 40 United States. f 2... -. ieee | 75 ee (8 loeaclereeeeee D 
LET ok ee ER it Ka ae mal nee SED PI . no ate eet Sore et ig ttn Reed ete bois. Ol c clegeniaeae 
California Russet (VII).-............ United States. - 222220 202.f2.. [02 0IT ras Pia ave fe D 

Caran 0: REVI) 22. 2. ose slew ae GOs rnoei hens op on se kale OS Ie: | ot dls Cex dae eee Bee 
Warman NO: 3 GX) .5 26 225K. SARL It GOss2. a8 FF ob conte l= sede eey Se 3 7. A@)2:.|24 aeit 
Caseker Salathornschen.............. Germany, (24). - 2.25... sabes» Zia d-~1- tA @lcedtenen weiss 
Charles Downing (IIT)............... Wiatited Staves s..4 2) ees paslers stuees ‘4 -\_.. (Be @neeioeee 
Clie: oP e EEE . coats bbe RES Germany, £35. .) }e6 03 baeh i) od ed [pc PevA Ges} ct 
Condon’s Early Snowflake (I)....... United Shates.. kp tk ee ca eer, Bs IRE Beet BEY 
Country Gentleman (VIIT)........../..... Goleta Ista] Pott. .s| AOA loses tse 
ctrasrread nap ORIN oe og 5d ck <n pede 22d needed Ag boa 4 -++-|BQ)---- +2. 
Delaware wy Pil)sc 22.0. -- stan cs ec tee United'States.2-222 <2 sce ie eccle ccs 3) |vssluccelosealaaee leas 
Deposit Wonder... 2... .2-..--.dsdse 8 GO; 247k OF bag AEE oe ek 35/2 -yHA@O).2s1628 SKE 
HMarhest-of- AP GD) foc ook os cence cclacens rs Ce ee eS een eee eo ee an Peet 4 a a ee 
Marly Bierce tay. onde s0ssl 2 cSttsit5e MO23.5 S252. Reap beet e 88 ae Pe ere ee ee 
Marly Harvest (MLD) Soc cece 2's oars eos) ewe OOS. < wale ocean $4. 'owie | Soca lerdo ba. 2 ye eee Pee on a 
Marly OMe te cena naes- cucse-|-ccee GOs eo cnet peewee eel eet alae ce F323. LA @) scon | aeeieeee 
Marly Petoskey (1) seeteeoes tes. 2231. oes - Gottes . £328, 5.3 foo os Hee Lies Sil ces chs, sk} 2356 | -ee el eee 
Barly ROSCKDV)). cc. soceeosse soe ea ast] Ss fac a a Rae eee ieee Prete #3 \<..-| AO). 2 aloesieee 
Early Standard (Dreer’s) (I)....-....|....- d02: 254. ARSE es BAlsose| soe [Se as bee Mae 
Marly Sunrise (LV)... ja:-s2e0es54- -bedecias GOs. 22-6 stead hears colenct le ac Sujet. closet dacemlaenb loca 
SURELY. W ACROL Daim oo mae ae la ol ey i a gp sdf ht SBN, Piece | els bial Fg Bertes (55 Cee 
Melipsel L402 sites seks. een. Great (Britains S02 6S. 24 Ri ele Pe eee) Bee aS 
Edinburgh Castles. - 2. 5. eeeese 2 <<|toce 5 6 REE Spt Sele 25 CEASE) Rec Ce Sere de Banal SESS bs 57 
Hho CLD) =2 5. oA tes. Cee et United States...224 2.2 Nee Ee A ON Pricey (5c 
Midorado « :1 4.3... o:-b2see eee. care Great) Britain: 023 4. re sleet S253 4. desaslitccld cdl 


1 This variety represents the type of Earliest-of-All which is grownin the State of Washington and is 
distinct from the Irish Cobbler stock, to which this name is sometimes applied, 
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TasLe 3.—List of potato varieties studied, showing the class to which each is assigned 
with respect to the condition of its anthers and pollen and to its ability to produce seed 


balls—Continued. 


| Class with respect to— 


Condition of | A pility to pro- 
Variety or species. Source. anthers and | Moals 
y | | pollen. | duce seed balls. 
| l | | 
Geil ee 3 4,/A | B | Gap 
North American, European, and miscel- bil | | 
laneous varieties—Continued. ooh | | | 
Loa ee eee United States.......-...--j.... 8 el AG ye Pons. x 
(oT Ge ee Great Britain............. erie Bio Axi a{B@|ais Fe. 
US 01 eee United States.2- 223.2...) -<..| peek Bie (fia ae 
ln 3. ae ee eae ee Great Britain... ...-.4..53. |: ita (Ese | 3 Z elesesga ly i 
GnemetOniliee)... 00.5... 2-2..- | United Stare’ iid): s.225-|i... xe Pope ey AGW neh # 
GoldiGoin (Will).....-.-...-.-25-.-|---.» (AES ET tag Tea i 8 leva Fale VN.) een ee 
Baidemttnlai Gs.) 5.) 2-2-2. 45.8 --s)--=+- re REE Fg te Die Re tn We (RA EN | D 
GoldenOWONGe? a. < =o .-<)o coos ook sina. Great Britain. ............ : eS eo) eee MD eI PR LES Ais 
TES OT 8 ae ee ee ee MAGE 2 5c Sae nent cta nie orien Bt sh Sates Ce SINRLE & 
Green Mountain (VIIT).............. United: Statesz42-26 d...2<s0)2.2- EDM. os 2 ASA eat os 
Gurney’s-Bueless (VILI).....--...-..}----- VERSE eee Se oes wis ain [ind female Seed loom anes ! 
pS Se eee es ee [St BEE ee ae Sac | d= aes poor oe A@|..2.| ie): aoe 
Memeywricns (LA)... 20.5. enone United Statesz/:..-..2..2- Wiss i AB es alee eenb ae Spee ae | 
rsh ObDIEr WH)... <ob2--kice S- o2 omciecoleees GOs bons cttSeeasslisciss = oe | aaa AG) sclreet ies ob 
Se eee es GO! $25.2 saghas Sense sc aicife.s GaN easel Rte coyl Meee Cea Je 
Co CO ee ee GO. 2---5-26s---2--6-05 ag! BOR Paes 6-450) PP ot 3) | Beng PY * 
1iGsire 1 2s Ga ce ee a Se Great, Britains. ss... Bye Veen el ors er | ea Lee eg See ee ye pee) 
jee eee eee ae -GO- -.-..---2-2-5-----0)... Joa [Roe Se oll wise fel era ae Bose 
King of the Russets (1X).. aoa NSLO SEALS - cncin cane incu fowide OM See ete weed Jose 
Langworthy............... ..| Great Britain. ....... i Le a ee Pa Ser TAT ee 
REE eee a so mic Swale sin lames ¢ BO. san soeusee wlocce le eee | secede seo sees se uae 
US a SS Se ee ee ae Bee ce eee yee a Powe! Saha os i Soni GIRO So 
EG SeLONM Eck Pago cio otic Sioslocalbamtsctacess--=cts py mea eee pe Wee era Ra] Fa i: Aa 
MeConmickiee).. *2.-2. 50. kee 5. United States... PED ASE eee RS UTAUCS) eee ieee aoe 
Mc RE Ie oc. ce nkoal share Canada... fst? ka Pei Se eee ae VA @) |e 5 aa eS 
Siew iises CVAL). 2-03.22... 2... -. United States......5...... ee Tae Pa eee retest) ty os eee 
ewiemerGiavl).....2. 2... 5... 6252)... {5 .--. pe See ee ae ee, Heafieaiel sO OSL C8 ICs eee ear 
PRGA ROSIE tee So cle ais j- oe Scaccicsinte « Great Britain )..5.c22.--: ES AS | Soonilee yee sare 
Non Blight GP not. Sincccince United States..,92:)-.-.:.- facedecine || Bul. A AOE RUS s D 
Olds’ White: Beauty. (LX) .........../.... dO... -ooeiss8. See aee Bs 2 AUS AE Se poe ig iD 
Grepen ay nigstose? CXT)- 2.02.2 aoe ae cen - nie tacs HOE Nameless | aaa aoa 
Ran Aumerican. GX)? ). 020. et co... WnitediStates.-45.2555-20)\- es heen ol sae Ate AI@ A ee! iD 
Pearl of Cannon Valley (IX).........)..... GOPBEA FISTS soos St | Baa ese ee a D 
Periect Peach blow. CX1T).-. 2.3.0 oo. oa GOS cacao scscnced eats [Sanat s aaelotes | 3 Sea eee ae ae iat 
OSES ce ee a aes ee ene ee ee Shem BONG eerste ae oa eee ae 
RAI ET MONOUUD SP as ae a 3k poo x fajsjstercraisaiminicie siete oid tials iejeiae eee elle Cyst eect ine Jol oe cree eee fe eee aoe 
LOD Ma ee Great Britains! 2.0 22.22. eeoeblaodieods [ae ok Gob aee ay tse 
DTG PIE 2 ge ae a United States.:........... Ratdte tas foe] 2a Ao ets ener 
aS Tio ae eater areas Fit pete iE: © Naito Nie PUNE (has WS Pets EA ec TF ian 
PGC SET Ea. @ ee ey re (0 (pe ate 2 erie be Roope Re clea i [ao eee eee D 
Rural New Yorker No. 2 (IX).......}...-.. (00 here pana a) (ae ar enon Bh ecco Gaile ce ci ANG) Pate ee D 
USSeL Unban (WEL Se Sot eee GOne ee ee See altece lat ale [See ee eee D 
Meat AR te oe eb ecinc olen Ce [3 Pa a RIS 5 a Me Panel a loco sl occ LA@IRCOR ee D 
DOUSALIOM A OS) ars S ccc lc boot oa alliercors Oe i aaetebs belletoe Ue eee eae ee eS | D 
Ss TOL Se eR ier ee Great Britany sec 55. SPA ES OS ene Paris Petre bl 
Sir Walter Raleigh (IX)............. United Statesmtuce. 242.2 Jal. ea Eo Wen ee a AG) eae eee 
DOMAB MY See cents ccaas = hoteoees se HOES Wp Rop eae Py = ER A Eig oP RR 3 AIMEE ease Ree 
SSE SE Cake ee ee aa A eee IMORICONs ct tea ascent ele eMac *3 ALCS) Eee ea an i 
Solanum tuberosum ......2.5....-/-.. Philippineseiseer/< caag see elas -| 3 Sadalacee| cate he 2 
SUS PG (ir Opes ARIST aS 4 (B18 Bee lee Is A (eed pe pd eg of 3 Pe AN SLED. (SS 
SANT SAE IA Senta aS ee ee a IPOlariGd es ase ee 1 bil Peete (Bet al rr ca AG) |) Py Sree 4 
JH eia0 0] Eves thes: 68 2a Are Rea ae eel eer ae Great, Britaintye cess 2222 ee 3 meee) | hath P IU be eee 
mwas cemection.2.224.. 245 ool bse CLO perce th 8 ole Sy noe Pea YB 3— aN (Crees ee a 
rare bath 010 (0 0) eee ee Ser and a Sa Wnited Stateser. s-5 25 ones |e 43 'B@}.. , 
Wp-to-date CEM). 2 ieee eee Great) Britains oe sleecel oc se I (eS pees Lt SL Ga oe i 
LAT STIS heey = i ES eye BOlANGs a5 ose oeeaeeeene Salone: s Pad epee rae) as 21s este er i 
Vick’s Improved No. 9 (IX)......... Wnited'(Stabesive 2 ees lease |once Hiss Pomel epee SS cal 2 ea 
7 he IE ee yey rey era: Sepc me ee Oe ened AE an eee ede | PEERY 
OMI PNIDINO! 52.22 sels. olokiemcce = UmMmpedtstatestieasoes se lees ae | 3 s[POES) IS 
LVL) LeU EE GN OE Maelln apie ES lie Oa gal (Ronee NSS pany IE = Fs ner ny SLC DAMA Be Sa cskt bia Asem lands I See 
puifetiie se 32: Grout, Buitainase.s.1.- fence ty recy Neen era WN ie 
WNC LOUNO GY Jane) bs 5 oho bow siclese cid oe WnitediStatesnss jos cee esac ccs Oh eleees Boies Me oe 
IMINURGDEIGRG CE WI) Mee oo cls oo Scere Sc learrere OM ee es ees eee Ee Ors 3 oe We 8 EL zee 
“He, 801 3 0 at Ba a ES A eee ame Great, BUICAID ees ac scene sealicces sa ee Caer [ereuteea text baer 


3 This variety is incorrectly named. It appears to be identical with 
3 The stock grown in Maine under this name belongs to the Rural 


Up-to-Date rather than White Rose. 
oup and is evidently distinct from 


the Sensation referred to the Green Mountain group in the report of the Committee on Varietal Nomenclature 


and Testing. (26). 
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TABLE 3.—List of potato varieties studied, showing the class to which each is assigned 
with respect to the condition of its anthers and pollen and to its ability to produce seed 
balls—Continued. 


Class with respect to— 


| 
Condition of “7: 
bith a. f : Ability to pro- 
Variety or species. epumee gies ae | duce seed balls. 


North American, European, and miscel- | | 
laneous varieties—Continued. | 

Wohltmann?.: 23 8 to tees te Germanmyort. {ese sos. ease BEES) |i jorcsa sl SO ee 
Yellow-fleshed variety............... Gosta Rieale$:Asi2.) 2.4. wow o [aaa als 18.| 2a AD Ie Sa ees ae 
LDV SLO 5-2 fo Si ctnvoin peacierde ote sjoing- areas Polandeitee: Abit 25. 22 | 1 

South American varieties: 
Cacha Blancai(S.AS-NO. 8). -.2-.4-25-. 
CachasNerraxiS: Al NOli7) 2+ <.2-ceices 
@aicedai(S. A Noas0b)en..05 wise rere 
Criollay(s As INOsS02) 2 yoccis os -<c heme 
Cueruda Morada (S. A. No. 319) 
Domminga (S. A. No. 309)..........- 
Meche(Ss Aw NOAb23)aee= soos s a ceecee 
MEOOMAM SWACINO: Gl2)S Sc .cias ee «csi 
Leona Pazmina (S. A. No. 313)...... 
Mazanal(SA. NO. di4)-..5 2 os. .ccae 
Marreamta (S.A. NO. 320)... 2 3 Jesms< 
Morada (SA: No. 318)e2.. 2h ene 
Papa Chaucha (S. A. No. 327)..-.... 
Picun Negra-(S. A..No, 52). . 5.0... 
Solanimmispu(S. Au JNos4). 2.2. oe 
Solanum'sp.(S. A. No. 10). ......-.. lowes 

Solanum sp. (S. ‘% ING S19) 2 ue d Bo a | ae 


Ce Oe es ee aed 


Solanum sp. (S.A. No. 21)... ........ 
Solanumsp.(S: A= No. 24). .22 0... 
Solanum sp./(S. AJ No. 128)-..¢ 2... | eee ieee | 
a blag(S ALAN: old) -b.,..e aot e cme Menador 5... 72ers 3 ..=.- LER eee 

Unknown variety (S. A. No. 303)-.....| Colombia... /22...2..-.. 1 


Mungera (S.A JNo.'316),. 22.2 ccance Heusdor.>. 210. cent. | 1 ioe par JIAO Hee ehh 
un garad(S.AINO} 324). oct ceewicicmelenoee UO Soa Se ete einen 1 | 

U.S. D. A. seedlings: 
No. 4240 


Se ee ee eo 
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TABLE 3.—List of potato varieties studied, showing the class to which each is assigned 
with respect to the condition of its anthers and pollen and to its ability to produce seed 
balls—Continued. 


Class with respect to— 
| | Condition of . 
Variety or species. | Source. _ anthersand | Prasat les Mi 


pollen. 


U.S... A. eres Continned. | 
No. 41361 


Alaska seedlings: | | 

2 NS See fr Alani 3c 2b Shoal a fa x PRS re oe sera Ee ess Fea Eire “| eee 
Ee es Pee ee ee ee [en Gonz ete Pires os lta $3 [aL aps |---| eee ee Apes | eg 
WEEE Sr) a ee ae ie eee ees doris ane hin Rep ed ee ee eee SRS ee ee 237 | eee 
SES: EE eee ee roe doe: *9he 22 ears od Eee (a ine) tes 2 ene Soe td 8 Cl es. 
Josephine (A-1050)..............22-. rece dat An 2 5. URIS, 10d hes Wiig Pe eel a 2k | eee 
LGA S50 52) Ee ee ee ESE. dp. eee se famcel oh . [o estaeee ee eae de) Pees 
Sa es das. Ae Ls ee can ee bots lerviAtee 

Wild species: | oe a Se fect | 

Solanum chacoense No. 1............ Paracuay:s 8.2... {228 ee ee os See eee ea | ee 
Solanum chacoense No. 2............ 2s re ee eS a | eer. se a e2ec| eee 
Solanum chacoense No. 29..........- [ee WO:c2 52 Dee Li ia Ee ee eee te see ty A ae 
Solanum ¢chacoense No. 50........... iz ce je<cs- AA 5. elsterets. J2fS. 3} A Fig epee amen 2 eae 
Solanum fendleri No. 34.-........... | United States......... 1 ee ees mee eee Lees lesee|eees 
Solanum fendleri No. 14............- bd cise x 4 Pe eee) eee eee he og eens (eres PS est ee aS hed a | ee 
Solanum fendleri No. 21............. fore ex. G04. 5 ee bee cs Poss pacsotee sel Sere | are ats 1 | ee oe 
Solanum fendleri No. 24............. Reade EEN) re Ee ee ee 1. Sh PRE er ao eae 
Selanwmifondlori No. 25...2 222... /so00|.2-<< ri ees Le mre oe Oe VS ee see ae ea took. Ube Sam ae 
Solanum fendleri No. 35..-..........-. as are g Bd (ae ee era | ae a ee ee ee 
Solanum fendleri No. 40............. eee gee Re: ee eee NE Aeon at oe lee dee eee beeee 
Solanum fendleri No. 53. .........-../...-- dons. Se Pins tL Be) Sed a De |g, age Od) oa ee 
Solanum fendleri No. 54............. eee 0. ¥23  S ha (3) (Sa Ee a eli oA Parr, EH eee ) tee 
Solanum fendleri No. 59..-.......... bese do: 22a ee de io ae Ne es ee Ea ee Gays 
Solanum fendleri No. 2-1..--......../..... ‘ip 1 54 SO ee & Se ee ee eee AG) pt 2eli ee Pee 


Solanum fendleri No. 2-2..-......... perk lo 7 Ae eee Poe Pies fae weal AG) cls als) els 
Soianum fendleri No. | 14 

Solanum fendleri No. 
Solanum fendleri No. 
Solanum fendleri No. 
Solanum fendleri No. : 
Solanum fendleri No. : 
Solanum fendleri No. 2 
Solanum fendleri No. 
Solanum fendleri No. 
Solanum fendleri No. 


* Numbers 3 to 59 were grown in the field, 2-1 to 11-15 in the greenhouses. 
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TABLE 3.—List of potato varieties studied, showing the class to which each is assigned 
with respect to the condition of its anthers and pollen and to its ability to produce seed 
balls—Continued. 


Class with respect to— 


| 
| 
| Ability to pro- 
| duce seed balls. 


Condition of 


Variety or species. Source. anthers and 


pollen. 
ay ne Lie 
| }1]2/3)4/A|/BjCc)}D 
rs | |S Ste She 6). + 
| j ' i 
Wild species—Continued. | es hee eee hat feet | 
Solanum fendleri No. 11-4-..-........ | United States.:..........| 1-PRgy a Ae leeseleeee 
Solanum fendleri No. 11-5..-......2. (fs22s do 238 IC OIE isa Dds cckod tw oe A ee 
Solanum fendleri No. 11-6..-......... fecsle dO 32 2 ecb cb coos co en ees Soe ET ee 
Solanum fendleri No. 11-7...........)....- (i (eee ee Le ess sb AOR 
Solanum fendleri No. 11-8........... \ecses dO .055252 30 sce es ete oe eee pee eee eee ae -|-+-2]-2+- 
Solanum fendleri No. 11-10...-......)..... GOn ie A es tk OS eee ee eee ee Goa eae ieee 
Solanum fendleri No. 11-12...............- AOicoiss3: GB stez lie Behe dbs edtecale 2. fo ee 
Solanum fendleri No. 11-13.......... (AEST: CLEC eae TTS | L-tlecn chee soloed we ne een ee 
Solanum fendleri No. 11-14............... AG. :222.O0 rer eitanee Tsbncnfc 2: che tA @ Ree ae oe 
Solanum fendleri No. 11-15.......... laces GOWN es eeriiiece Te eae Pepe mena pe TP PETE bang 
Solanum jamesii No. 1-l............. PEE (ean, | eae tae Pie ate | -B:|oc-. |. «5.2 [ele ae bets 
Solanum jamesii No. 2-9............- tee Ors ota rout at se te ee 8 ee Pere ees Pe ONE PY a Pees 
Solanum jamesii No. 3-7..........-.- eee OLA. 2s ORR ee j Le ligs salen aede ahken e eee Pek 
Solanum jamesii No. 4-1............. | is 20 dOwrnsss 20s Fazssstces ip ie ee ae ee te! oe Bae 
Solanum jamesii No. 4-2............. sea ay GOOD. siz. tenn i es eee Perey ieee FU) hake ods ae 
Solanum jamesii No. 4-4............. Poe Cee hae be one CES Wl Py Pe ee eee rake ae 
Solanum jamesii No. 15.............. Noses BO 575 x ese | Babel crccd cw a ation A RR gah oe 
Solanum jamesii No. 16.............. eae SRO | re COE Bm a eaean DORE FN [eR ee 
Solanum jamesii No. 17...........-.- eeu kei a sete ee ies Bo beeen) Bn eee 
Solanum jamesii No. 19...........2../..+-- D0 0 ioe actin Dab ef aisideowun) se Meee ewes 
Solanum jJamesii No. 20.............. sewed Cs RSS) es 1 pence eee : Se es ceed pore = 
Solanum jamesii No. 21.............. Veen: CGE osc ere cea | Gh ies ey BERN RTP 
Solanum jamesii No. 23...........-.- leapee oS Se eeR, a. tones: | deh ad oo = dbomtne| a OP eee 
Solanum jamesii No. 24........2...../.-.-- (6 Cay ete 2 Ap oe pies a Le eee a. sicittee so Pee 
Solanum jamesii No, 25........ cubesaiaeaze Op stews oteeoe fe og eee bees eee eee ee oo ees 
Solanum jamesii No. 26............-. poe RES Oe < aS MEL, | Reels el cates wn ere Pad ann al 
Solanum jJamesii No. 27.............. [o=se- cee.) ass Cae | aed Ege (SA GPP, S| 3 2 ae Pea 
Solanum jamesii No. 28.............. abe COMERS ERT | rp hee pees VOLE me es AEE RS See 2 ed Bae 
Solanum jamesii No. 29.............. ee GOie fee eh eo. Sale Sale sel a'= ae eee eee | ee 
Solanum jamesii No. 30.............. PO apie alate ste eee ne te A@paaduad|.. 
Solanum jamesil NovSl--i2.2.2. 0228 ll: GO. Ae a ee JS cs eel fee bea A®@ eee 
Solanum maglia No. 1-1-1..-........ Pettey 20 Peon se jee ee| eee eee | ie 2 =| aa 
Solanum maglia No. 1-3-1-..........|....- ree, | | ea ORES RE if Be Jo owt fol joteeleeee 
Solanum maglia No. 1-1-2...........]....- dOnt eee Fee ee’ ee ia rae aoadtt «teers a) ee 
Solanum maglia No. 2-1-2...........)...-- (i | CVdafee ey PAS Cee RA Sea cete [rece Caen es PS os sees b adale 
Solanum maglia No. 2-1-3...........|----- dQ... conan As 25 -- OY Go pen Meroe hn te yap pseuigl =... 
8. fendlerixS. chacoense (Fi hybrid).| United States.....-....... jeeeejenee| 3 j.--e|e-e aE eS es 
POS I2O— I  L2G=22 Fo Fo kL ee on=2 seedy ye As Jeeeejeese 3.|5-4-;eee letesd oc] eee 
Riga Ward, TS. Eee ices PRR Cet etree. EK Pa a: 90 eR Ks WE ee eee 
ROSS 076 126-855. Le ee eS ene ers dps. seat ie Ee eB, 3 REA S aperdets co eo 
MiGseton—9. 126-10. 2 9, ek oe lee oe GOS Se sages thay 58 ee |ainve.c}. .3.|= EAS Melo) slants] wie = 
Pigsadonel! 196-12.) 2.228 ecb dees ee Wo): toy Bees die ese ss File | tofidledey a oe 
Woe 1s 96-478 ke Ee doi: ces eas Picea aS a SBE pte | verbiabcee, EUR 
MiGs) 155-18, 126-19. 8 AE ee do: -sprearet 2s. jreeejeece| B leseeleeee | te 5a] ews a = 
re AG bo 7 ee ep dak: tery pie oo estes | see [s ofh VSabeeechaerice less siafarios feces 
Mast -4, 196-96. ac yet alee oe CRE al PSOne Pee ee | 3 | sueafants est ola 
2 ESE BSS | i a oo SR re AAS Sa Ey fisas|de. ap Voabectiaes eee pet poe 
CPE Se aa ee Ay is Go: state: Bdtial Ea |. -- |.) Sinisad eat ase eked - 3 = 
Migeitee35, 196-36. ak hlot ees CORRE Siete ene 3) icollemedleeue are Kee 
ROS Mee Ree he lt See ns ee ee CON ea AE EE eh jecrefeeee| 3)\-joev! [scat ese oro ai 
I (he BPE by =: S ee ey oe | (are OO! oe RG ete se See ae { Dl teot leat laserpeent = 
ROE: Belen Ped ac ek oe ces koncdacee EV aS SSeS settee: | 3y) isatl ze: (palpi Proer km 
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STERILITY IN HYBRIDS. 


The only known hybrids between species of potatoes which up to 
the present time have been studied for impotence are the first- 
generation plants of a cross between Solanum fendleri and S. chacoense 
grown at Presque Isle in 1922. These hybrids bloomed abundantly; 
the anthers were well formed, fully colored, normally dehiscent, and 
the pollen abundant. From one to six tests for germination of pollen 
for each of 29 plants were made, involving many thousands of grains. 
Plump pollen grains were very few in number, and only five short 
pollen tubes were seen. Tests of the pollen of the parent species at 
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FIG. |.—POTATO FLOWERS, SHOWING EARLY DEVELOPMENT OF SEED BALLS. 


Top row.—McCormick. Fromlefttoright: Old flower, very old withered corolla, small ovary, 
and small fruit, resulting from pollination. Middle and bottom rows.—Sensation and Pearl 
of Cannon Valley, respectively, showing early development of pistils into parthenocarpic 
fruits while stamens are still fresh. 


FIG. 2.—PARTHENOCARPIC FRUITS PRODUCED BY THE RURAL NEW 
YORKER POTATO. 
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Fia. |.—Goop SEED-BALL PRODUCTION IN RESPONSE TO OPEN POLLINATION 
IN SEEDLING 39477. 


Fic. 2.—SOLANUM CHACOENSE, PLANT C-—20. 


Seed balls resulting from crossing with plant C-18 which is highly self-incompatible and also cross- 
incompatible to several plants. See Table 4. 
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the same time with the same media and in the same moist chamber 
gave the excellent germination characteristic of them. Flowers, 64 
in number, representing 16 different plants, were inbred by pollina- 
ting with pollen from the same flower cluster. No evidence of seed- 
ball production was found. The results obtained from the germina- 
tion and pollination studies indicate that a high degree of male 
sterility, possibly complete, exists in these hybrids. 

When these hybrid plants were crossed with parent plants of 
Solanum fendlerz failure resulted in every case, but fruit containing 
no seed was produced by several of the hybrids when S. chacoense 
was used as the pollen parent. 


STERILITY FROM INCOMPATIBILITY. 


INCOMPATIBILITIES IN CULTIVATED VARIETIES. 


The data presented for cultivated varieties of potato by Taylor (26) 
and the discussions by Stuart (24) raise the question whether certain 
failures to set fruit, to cross, and to self-pollinate involve differences 
in compatibilities of fertilization or whether they merely involve impo- 
tence of either the pistil or the pollen. To be certain that incompati- 
bilities exist one must be sure that the pollen and the pistils concerned 
are sufficiently potent to function in certain relations and that the 
pollinations are properly made. As pointed out in preceding pages, the 
cultivated varieties which completely fail to produce fruit to pollen 
known to be viable are indeed few, if any. It is clear that in respect 
to crosses between varieties the failures involve most frequently a par- 
ent which is impotent as a pollen parent or a parent somewhat feeble as 
a seed producer. When these grades of impotence are considered there 
appears to be no evidence of discriminating fertilizations or incompati- 
bilities. The successes in crosses between varieties that are in class 
A, in regard to seed production, and those that are in class 1 in regard 
to potency of pollen, average about 40 per cent, a rather high average 
for plants which have such a decided tendency to the ready abscission 
of flowers. 

The data from controlled pollinations are not sufficient to judge 
the self-compatibility of the varieties known to be both good seed 
producers and productive of viable pollen (classes A and 1), but it is 
such varieties and seedlings which often produce seed balls in abun- 
dance to open field pollination. 


INCOMPATIBILITIES IN WILD SPECIES. 


During the seasons of 1921 and 1922 a large number of hand pollina- 
tions were made for the purpose of determining whether incompati- 
bilities exist in certain of the wild species and also to test cross 
compatibility between these species and between these and cultivated 
varieties. The work was started in 1921 with plants of three wild 
species, Solanum chacoense, S. fendleri, and S. jamesii, for all of 
which the pollen produced is highly potent. Most of the work was 
performed in the greenhouse, though a few plants in the field were 
used. The plants of S. chacoense and S. jamesti were grown from 
tubers. It is not known whether the seed tubers of the species first 
named were produced by one or by several plants. Those of the 
species last named were from a composite lot of several hills grown 
in the field the previous season. The plants of S. fendleri were grown 
from seed. 
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The flower clusters which were used for the pollination experiments 
were covered with paper sacks just before the first flowers were 
ready to open. Since the flowers of each cluster opened in succession 
it was necessary to inspect them at frequent intervals, usually every 
other day, and pollinate each as it reached the proper stage of maturity, 
which was considered to be when the terminal pores of the anthers 
were open ready for dehiscence. As a rule, where self-pollination 
was employed each flower was pollinated with its own pollen, but in 
a few instances, where pollen was scarce, that of another flower of 
the same cluster was used. In the tests for cross compatibilities 
pollen from another plant was used. The results are given in Tables 

4,5, and 6. 


TABLE 4.—Results of hand pollinations in Solanum chacoense, in 1921 and 1922. 


SELFED. 
l | f 
Number of— | | Number of— 
Plant. ; | i i Plant. |~ a =- . 
Flowers I} owers 

| pollinated. | Seed balls. 1 poliinated. | Seed balls. 
5 ™ : rw cE | =| ae) i 
NOs eater te pi see ey 3 | ph Bh ee are alanis 29 eee . 9 0 
WNG@ee: se dthial) Be hese et 17 | 0 |! } ar he Rs Dee GEES Os Ba 92 2 0 
IND 7845 Ae ee aie 8 | DINO. 262 2. ec ee | 3 0 
Negra Ae 4 | I No.2 Bi CRI on 4 0 
NeBeec. 4. 205!) | 7 | OS WANo: 202.3. 52: ee eee 7 0 
LD LE a aa er ee 5 | 0 | LSE S <2? ele ae a Os ere Ba 3 0 
bs Cae. (7a ew oe EE eS ae eS 8 | 0 i NG.BODOAEUL we AL 2 0 
INIT iy ea Fo eae Sa } ai One Aare eet Sores 4 0 
Wore.) ep TT | 9 | OY NOsabEs STINET 5 0 
NO-A9 Jat Pte ct: auc. 5 Oi;Norblligc.-2- ue. preede 2 9 
No. 21 24 SORES @ SA 8 | 0 | No. 52 AOS eer on oe 3 0 

} URS 
CROSSES BETWEEN DIFFERENT PLANTS WITHIN THE SPECIES. 
| Number of— | Number of— 
| 3 
Parents. 4 fe l Parents. = | 
owers |g owers 
| crossed. | Seed balls. 1 crossed, | Seed balls. 
Z Tae aT Lae OCT aSHT | 

Wiad Noe? .fa...02- 7 0 || No.13 X No.29........... 6 | 0 
No.2 X No.5... 6 | 0'|] No. 14 X No.5.........22. 2 | 0 
No.2 <j No; 18: 4. iii y- - 1 | 0 |) No. 17-< No. 21... 22.22... 2 0 
Rise yO NG@ed cc. 8 | BibMo: ie x Ne lee a 12 0 
Nos3)>¢ No. 182 228557. 222 7 | © | No s1S Xx Nor 259 i0R 22: 5 0 
INOnmeReNOMeL - << jcc Sez) 7 0 i INjO.:20> Nou ere- | P£ 6 6 
Wo-s<3No. 40. 6225-5. -2 4] ON SNOz2 x NOXZBE oo 2 0 
ie. ae) ie | 10 10°4|' No. 205¢ No.l. --...-. 22. 4 | 0 
No.5 X No. 18. . 4{ 0 || No. 29 X No. 2/2. 22.:..... 5 | 0 
INO:6 S<CONOn 26% .2.22 <2. 5 | ONO. 449 >< Wo. 182. =. 2s. 9 | 0 
NOs GeNOe el oe ods 3.) 6 | D4) INO45 SX ENiNSa- S$... 5 j-<-< 2 0 
No.8 X No.3... ott 5 | Ol) NO. 40 ete: 29... SS se 2 2 
No-8exeNo-st .gsi22) se | 4) 0.) No. 50 X No.2......:....- 1 0 
IN Os OGAIN Onn re - 2 soo ee 6 Que Nov50 NOS 18: « . - 85 oa 1 0 
No. 11 X No.5... | 2 | 0 || No.50 X No. 26........... 6 0 
Nos Kip. At fe. a | 1] OOS GENO. 294s noone 5 | 0 
No. 13 < ‘No.18. - 3 Os PNG: DE XeINO: 26% -22= 2 252 2 0 


i 


failed to produce seed balls. 


Every one of the 22 selfed plants listed in Table 4 completely 
Of the 34 combinations in crosses only 


three were successful, and for these every pistil pollinated produced 
a seed ball with viable seeds. It is, of course, not known how many 
of these plants were of the same clon, and for only the three plants 
which set fruit was it shown that there is a full potency of pistils. 
The pollen of all plants available for study was highly potent (see 
Table 3). It appears, therefore, that there are both self-incompati- 
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bilities and cross-incompatibilities in this strain of Solanum chacoense. 


(See Pl. VIU, fig. 2.) 


TABLE 5.—Results of hand pollinations in Solanum fendleri, all selfed, in 1921 and 1922. 


Number of— i Number of— 
Plant. * | | Plant. +i | 
owers i owers. 

| pollinated. | Seed Palls. ‘pollinated. | Seed balls. 

tite lisaa ar cS i 
Be BIS RLEVENS .feste} - 2. 1 iy NOS 2-G4 0 see thee O55 -| 2 1 
OSE ESBE SS eee eens 2 ZN Oskar Scie s Skek iste sce 14 7 
Rete ASL URS CULL SAS 2 DYLAN Z=94 04. SOLE Sse} 10 3 
CCR IARIPOSRES ‘p- aeeee 2 | Ol Nero pt oa 2 2 
De diag Bee SU elem 3 DNC Lewes 5 ke A oan 3 1 
US SE el a 7 Td NouIbislzstcce dak. 3 1 
| A ee 1 | O il Nowe isi. ious see 2 1 
Bers rots Pes ee lils 2) OP Nos esa 225230) LL 8 | 5 
a Se ee a Se | 9} Al SI LA Es Ma Meee epee GE EE 8 | 1 
ied 2 LEE SM Sak ok 24 2 NGS inon on). Ake! ee eR, 6 4 
ak sets Se Oe a 2} TW ONO. WRN. ooe 3c 5 el sae 7 5 
| Sepa RS S25 ee 6 | DINO MB-14: ents. ofa als 5 5 

| } 


Of the 24 plants of Solanum fendleri grown from seed and listed in 
Table 5, all but two produced seed balls to controlled self-pollinations. 
For the two plants that failed only 1 and 2 flowers, respectively, were 


selfed, so the failures for this may be due to experimental error. 


It 


appears that this strain of S. fendleri is highly if not completely 


self-compatible. 


TaBLE 6.—Results of hand pollinations in Solanum jamesii, in 1921 and 1922. 


SELFED. 
, * ij j . 
| Number of— Number of— 
Plant. ate cam Plant. “hy 
Owers | I! | Flowers. : 
pollinated. Seed balls. i pollinated. Seed balls. 
i| 
we | PRRSIRL « LP} Lalas SEs) PO ee rene 
pees. t) OLUIhe & | 4. oN.) IODC ea 3 1 
meo(d ). 9062.1 35.: 7 | LQ sii NOG. 3.957. Aeent 7 0 
OS SR Se a | 4 | Ol NoMa, Fee otek ea a 9 1 
No. 3-3... -.| 4 | BONG AIBL ALD OTK f | 3 0 
DESL Gy es aie Seer y One NOP ep. toh at Be ee. { 8 0 
ke Pee | 5 GUNGINO. Osa es. coke eeaee heres 7 0 
SERENE tates 3 OA (Non2t boise. ouside 7 0 
TS eee Sa ee | 6 | OO ONG! 22e geht. DEB ie ak? 12 0 
Me ee) IIE AE: 7 | Li Neosat | LI WE | 8 0 
_ ip es See as ae Dei OMIA e 7 ee ee a) SIE Se 5 0 
NO. 4-5. 3 | DVINOS 2S eee tee eU er ee 6 0 
oe ri stity fee rks 2 | OnONe. 207......ff6iod. Jc 8 0 
Uae eit 4 OF Nor 80.05.62 gd eek | 4 1 
ee ee 2) Osh NO: SY 0 LIME DL | 6 i 
No. 13 Sere Jee ore Go ee ce 21 | 0 H 
} | { 
CROSSES BETWEEN DIFFERENT PLANTS WITHIN THE SPECIES. 
= ice Rais 
Number of— Number of—- 
Parents. (i tay 3 | Parents. * 
Owers | Flowers. 
crossed, | Seed balls. | | crossed. Seed balls. 
it | J iares ets tren us 
| 
mete No; 12. J... 262! 3 01 No. 3X NolI8..3sif2 1... | 1 0 
eS ee 2 Oni No. 4 (Rh) XNo-3 (ee. - 1 0 
No. 2-1X No. 16 4 0-7 NO“4-6X Nome SACs 5 | 1 
BUOe 2-3 NO. 10). . 2... . ees 4 Or aNo;8<Noi3 <4. hn... 12 | 0 
Snes OXNO.3 (F)./-. 2... 3 i NO; Tae NO Ioe te ec. 5 | 0 
Me eNO: Sei. 2). Ja | 1 0 || No. 26XNo, 3-4 (F)....... | 2" 0 


1 One small seed ball started to develop, but fell off when about one-eighth of an inch in diameter. It 


contained no seeds. 
naturally fertilized and inbred, under paper sacks. 


a 


Later in the season this. plant produced normally developed seed balls, both 
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The 29 plants of Solanum jamesv grown from tubers and listed in 


Table 6 represented 23 known different clons, and these were selfed ina 
total of 169 flowers. Only five seed balls were obtained, one from | 
each of five plants. There is some pollen impotence in this species, 
but in most cases at least half of the pollen is vigorously viable. It | 
appears that this stock is either only feebly self-compatible or that | 
abscission was very decided under the particular conditions of | 
growth. Of 12 combinations in crosses only two succeeded, which — 
suggests that cross-incompatibility is in evidence. | 
The plants of Solanum maglia which have thus far been grown at | 
Presque Isle have all been so highly pollen sterile that they could not — 
be expected to function as pollen parents irrespective of any real 
incompatibilities that might bp present. | 
The compatibility between the various wild species and between | 
these and the cultivated varieties awaits the completion of investiga-_ 
tions now under way. | 


RESULTS OF THE STERILITY SURVEY. 


The survey has clearly shown that two types of sterility exist in — 
cultivated potatoes: (1) Sterility from nonblooming and abscission | 
and (2) pollen sterility or one-sided impotence, giving loss of maleness. — 
In wild species as grown at Presque Isle, early abscission of flowers 
is rarely seen, but in certain species pollen sterility is marked, and | 
there are also evidences of physiological incompatibilities. In the. 
hybrids between the two species Solanum fendleri and S. chacoense | 
there is very decided impotence of both pistils and stamens. : 

The sterility from dion bloga’ to a large degree can be overcome | 
for seed-breeding work by growing varieties under cool-season condi- 
tions such as prevail at Presque Isle. There are without doubt some 
variations in the potency of pollen in fully developed flowers of a | 
single variety, possibly even for the various flowers of a single cluster, — 
and it may be possible that special conditions may shift the pollen 
of a variety even from class 1 to class 3 or the reverse, but there has © 
been no indication of this in studies made thus far. | 

Success in obtaining seed depends decidedly on using as male © 
parents varieties which yield the most viable pollen. But even in © 
the best pollen producers among the cultivated potatoes there is 


much abortion of pollen. As a group these varieties are decidedly | 


low in maleness but relatively high in femaleness. 

Other studies of the condition of potato pollen in its relation to 
sterility include those of Turner, Dorsey and Breeze, respectively. 
In studies of the pollen of 11 leading commercial varieties grown at 
Presque Isle, in 1918, Turner? found a very high percentage of the 
grains to be imperfect. In the 61 seedlings studied he reported 
a wide range of variability in the quality of the pollen, with germina- 
tion ranging from 0 to 75 per cent. From tests of pollen from plants 
grown without fertilizer and with different ratios of fertilizer ingredi- 
ents he concludes that nutrition has a marked effect on the via- 
bility of pollen. Dorsey (3) found that a large percentage of the 
pollen of several of the best-known varieties grown in Minnesota 
was imperfect. He concludes that the development of the pollen 


2 From unpublished manuscript by Thomas W. Turner. 
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ains is stopped after they are liberated from the tetrad. Breeze (1) 

as distinguished three conditions of pollen degeneracy in the potato: 

(1) Shriveled and empty pollen grains. In this case deterioration was found to 
eecur after the formation of the pollen mother cell, and rarely before the formation 
of the tetrads. 

(2) Hypertrophied or swollen grains. 

(3) Absence of pollen grains. In the Up-to-Date variety, in which this condition 
occurs, apparently normal pollen mother cells were found in very young anthers, 
but no reduction division was observed. 


In a later paper (Gardeners’ Chronicle, ser. 3, v.73, p. 176 and 188), 
Breeze reports the presence of minute amcebe in the anthers of Up- 
to-Date, which she considers may cause degeneration of the pollen 
mother cells. 

Much has been written regarding the immediate cause of sterilities 
in cultivated potatoes and a brief summary of this point may be made 
here. A view most generally advanced is that the conditions of 
fruitlessness in the potato are due to the high degree to which vegeta- 
tive reproduction by tubers is developed. Two conceptions. have 
been advanced as to how this relation may operate: (1) That there 
is direct and immediate correlation either in direct competition for 
food material or in correlative stimulations resulting in what may 
be called correlative sterility and (2) that a general degeneration of 
sex organs frequently results from long-continued cultivation with 
selection for vegetative vigor, giving a systemic condition which may 
be called plethoric sterility. 

The idea of correlative sterility due to a direct antagonism between 
asexual means of propagation and sexual or seed reproduction is an 
old conception. It has been applied to such cases of sterility as are 
observed in various tuber, fleshy root, bulb, and rhizome-producing 
plants of which mention may be made of the cultivated varieties of the 
bl sweet potato, sugar cane, and various species of Lilium and 

emerocallis. It has indeed seemed very logical and in harmony with 
well-recognized phenomena of compensations in growth that vegetative 
organs which are rapidly storing food may divert and utilize the 
available food being manufactured in a plant, so that the embryos 
of the seed are virtually starved to death during development, or 
perhaps the essential organs of the flowers are so poorly nourished 
that they are not able to function previous to fertilization. This 
view has been very generally held since the time of Gesner (6, p. 53), 
Medicus (16, p. 202), and Knight (14, p. 57). It was emphasized by 
Darwin (2, f 206, 411) in what he called the “compensation of 
por! ” and by Goebel (7, p. 207), in “quantitative correlation.” 

excellent statement of this view with reference to the potato has 
more recently been given by Jones (8). 

That the doctrine of a direct correlative sterility is to be generally 
applied as thus conceived is now much to be questioned. Bearing 
on this condition, there are several lines of evidence, all of which 
point to this conclusion: 

(1) The classical cases of so-called correlative and of plethoric sterility in such 
panic as the true lilies (Lilium), daylilies (Hemerocallis), and sugar cane are now 
found to involve such types of sterility as incompatibility and intersexuality. In 
intersexes fruitfulness is limited to hermaphrodite flowers or to female flowers which 
are properly pollinated with viable pollen from hermaphrodite or male flowers. Thus 


clonal varieties of the sugar cane or of the potato which are male sterile are able to 
produce fruit and seeds in abundance in response to good pollen. 
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In physiological incompatibility, well exemplified in the lilies, fruit and seed 
production depends on the stimulus of compatible fertilizations, and the bulb 
or tuber forming plant is consequently found to be fully capable of developing seeds 
when the proper and compatible pollinations are made. 

(2) Experimental proof of a direct and simple competition for food between tubers 
or bulbs and the forming seeds is lacking. The older statements frequently quoted 
that the flowering branches of such plants as Liliwm candidum and Hemerocallis fulva 
will produce fruit and seeds only when they are cut and placed in water and that 
the removal of aerial bulblets from such plants as Liliwm tigrinum and Ficaria ficaria 
will lead to seed formation are incorrect. This matter has been tested carefully in 
experiments at the New York Botanical Garden with results showing that when pods 
are produced in such cases the plants are to some degree self-compatible and able to 
produce pods on branches left attached, provided the same care is taken in making 
the pollinations. 

Experiments with the potato which attempt to test for correlative sterility have 
all given negative results, at least since the favorable results reported by Knight (14, 
p- 58). In an experiment of this sort East (4, p. 432-483) prevented the formation 
of tubers in plants of the three varieties Rural New Yorker No. 2, Green Mountain, 
and Irish Lemon. In comparing treated with untreated plants he found no increase 
of apparently good pollen, and to pollinations of 50 plants of each he obtained 6, 9, 
and 2 fruits, respectively, for the treated, and 4, 8, and 4 fruits for the untreated. 
The marked fruitlessness of these varieties to self-pollination was not changed by 
this treatment. 

It would seem that a critical experimental test of a direct correlative sterility in 
potatoes could be made by grafting branches on species of Solanum that do not form 
tubers. A few years ago an extensive experiment of this sort was conducted by 
Prof. C. H. Myers and an assistant, W. I. Fisher, at the Agricultural Experiment 
Station of Cornell University. The results have not been published, but a copy of 
the report has been kindly furnished by Professor Myers to the writers. Branches 
of 16 varieties were grafted on various species of Solanum which do not form tubers. 
The varieties thus used were Beauty of Hebron, Blue Victor, Carman No. 3, Early 
Ohio, Early Rose, Green Mountain, King Edward VII, Moravia, Pat’s Choice, Phoe- 
bus, Rural New Yorker, Sir Walter Raleigh, State of Maine, Vermont Gold Coin, 
Wohltmann, and an unknown sort. Most of the grafts were made on Solanum ciliatum, 
S. sysimbrifolium, S. miniatum, and S. nigrum. Im all, 200 successful grafts were 
made, and the plants were grown to good maturity out of doors in a garden. Many 
careful hand pollinations (evidently self) were made on flowers, but only one seed 
ball was obtained from the whole lot. In these grafted plants there was no tuber 
formation to draw food from the aerial parts. The results are positive in indicating 
that fruitfulness in these plants is not increased when the qualitative competition 
for food between vegetative organs and organs of seed production is removed. The 
sterilities to own pollen, here due in large part to impotence of pollen, or also to ab- 
scission were not removed by such experimental methods. There was no indication 
in the results that the nature of the flowers and of their sex organs was influenced 
or changed. 

(3) In a careful study of the osmotic pressures in potato plants with reference to 


the distribution of food at various stages of growth Lutman (15) has shown that while 


@ superior osmotic pressure seems to be necessary for the formation and growth of 


new sprouts the growth of berries (fruits) and of tubers can not be thus accounted 


for, since the osmotic pressures in these organs are the least of any in the plant. Lut- 


man points out that there appears to be a pumping action of the sieve tubes, but 


that a study of the comparative osmotic pressures does not reveal the manner in 
which they may induce the observed flow of food materials even to the tubers. 


(4) For the cultivated varieties of the potato the evidence is clear that when con-_ 


ditions favor blooming the use of viable pollen gives fruit in abundance. Fruit is 
often abundantly found in the field, especially on varieties having considerable good 
pollen. Furthermore, a study of the comparative yields of tubers and seed balls for 
plants of such a variety (Lookout Mountain or McCormick) by Newman and Leonian 


(17, p. 14) has shown that ‘‘in most cases the heaviest tuber production, the richest — 


vegetative growth, and the largest seed productions go hand in hand.”’ There are, — 


however, various conditions influencing the growth of plants, the yield of tubers, 
and the production of seed balls. Under certain of these conditions there may be 


* 


internal regulation of development that directly or indirectly determines whether — 


the success or failure of the stimulation of fertilization is to be effective. 
The main point of the evidence noted above regarding the setting of 


seed is that under favorable conditions for blooming, potatoes are well 
Ps 
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able to produce fruits in abundance. There appear to be no direct 
correlations with competition for food between vegetative organs of 
storage and fruits with seeds which determine or even strongly 
influence fruit production. 
There remains, however, the question whether correlative con- 
ditions directly determine or influence either the abscission of flowers 
or the relative development of the sex organs in flowers, and par- 
ticularly of the stamens and pollen. 
The abscission of flower buds and flowers is highly variable and 
is obviously responsive to environmental influences. Special studies 
of this condition in the potato by Young (27, p. 17) “‘suggest rather 
definitely that moderately cool weather, especially at night, favors 
the setting of seed and that a gradually falling temperature with a 
moderate amount of moisture is especially favorable.” Young 
notes that “it is not unusual for a wave of warm weather in early 
summer to be followed by the nearly or quite complete shedding of 
the buds and blossoms of the potato.” That their environmental 
conditions operate through internal conditions and correlations is 
quite obvious. The studies which Kendall (9) has made with a 
related genus (Nicotiana) indicate that temperature is an important 
factor influencing abscission. 
When flowers of healthy potato plants remain attached until they 
are fully open and evi is dehiscing, the general condition of stamens 
and the quantity of viable pollen appears to be very constant, at least 
for the varieties grouped in class 1. This statement is based on 
comparative studies of varieties grown at the New York Botanical 
Garden and at Presque Isle of early and late plantings of the same 
variety and of plantings grown with different fertilizers. There 
may be variations giving different grades of either maleness or 
femaleness or of both, and such variations may be rather irregular 
or decidedly cyclic. It would seem that the comparatively short 
blooming period of a potato plant limits and largely precludes the 
possibility of such noteworthy changes in sex as are seen in the 
successive flowers on a plant of Cleome spinosa (22). 
The influence of various infectious diseases on the quality of pollen 
has not been carefully studied by the writers. In the varietal test 
plats grown at Presque Isle diseased plants are rogued early, and 
material for adequate comparative tests of pollen from diseased and 
healthy plants of varieties or seedling strains normally having con- 
siderable viable pollen (in class 1) was not available. 
It is doteuiatihey that under conditions of abundant flowering (and 
under the same conditions) varieties like McCormick, Green Mountain, 
Australian Blue, and Berrick exhibit characteristic differences in the 
degree of pollen sterility which are remarkably constant for each 
and which enable the general grouping into classes 1, 2,3, and 4 to be 
made, as indicated in preceding pages. There is also evidence that 
there is no immediate and direct correlative compensation that 
causes pollen sterility. Pollen sterility is decidedly an inherent char- 
a There is obviously some hereditary basis for the con- 
tion. 
In an effort to determine the hereditary values of different grades 

of pollen sterility in potatoes Salaman (/8) considers pollen fertility 
and pollen sterility rather sharply as contrasted characters and 
suggests that male sterility is here ‘““a dominant hereditary char- 
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acter.”’ In a later paper, Salaman and Lesley (19) extend this con- 
ception. 

It is clear that there are many grades of pollen abortion in cul- 
tivated potatoes and that even in the highest grade of pollen fertility 
there is much abortion. There is no sharp distinction between 
presence and absence of good pollen. There is scant evidence that 
any varieties most highly potent as males will breed true for this 
condition. But abundant evidence is found that they usually do not 
breed true and that regression to lower grades of pollen sterility ma 
be different for reciprocal crosses. The interpretation that sadh 
results (19) are due to specific hereditary factors which are dis- 
tributed differently to the spores in pistils than to the spores in 
stamens, through a somatic segregation that precedes the regular 
reduction divisions, is an expression of the view that there must be 
direct hereditary bearers of pollen sterility and pollen fertility. It 
seems to the writers that the presence of pollen sterility of some 
degree in all cultivated varieties and seedlings derived from them is 
proof that pollen sterility is really perpetually dominant. The whole 
race of cultivated potatoes is decidedly low in maleness. The heredi- 
tary values of the different grades and the type of inheritance involved 
can only be determined by an extensive study of the whole group 
of cultivated varieties and of their progenies in considerable numbers. 

Direct evidence is at present lacking as to the origin of the condition 
of male sterility in the potato. The presence of this type of sterility 
in certain wild species suggests possible inheritance from a wild 
ancestor. Whether a very general one-sided sterility affecting 
maleness alone can arise In a progeny through hybridization is an 
unsettled point. In general, sterility from hybridity typically 
affects both maleness and femaleness quite alike. Variation in sex 
is a widespread phenomenon among plants and animals; often it 
gives a wide range of intersexes with females, males, and various 
sorts of imperfect as well as perfect hermaphrodites. In some wild 
species as well as in the cultivated potatoes there is a very general 
loss of male potency, with little or at least relatively less loss of 
femaleness. ‘These conditions exist in species propagated exclusively 
by seeds as well as in those that readily propagate by vegetative means. 

It is to be noted in this connection that the true sex stage in the 
alternation of generations in flowering plants is reduced to a short- 
lived, relatively simple but highly specialized dependent structure. 
Sexual reproduction has become more and more a matter of seed 
producing, and fruit and seed development has become decidedly 
interrelated with the vegetative growth of the plant that bears the 
spores. It may well be that in the general evolutionary trend to 
this condition the internal regulation of development and the influ- 
ences of vegetative vigor may result in a systemic or plethoric sterility, 
which in the case of the potato seems to affect maleness more than 
femaleness, and that in time this “becomes decidedly if indirectly 
hereditary.° 


3 Since this bulletin went to the printer, an article by W. J. Young (Amer. Jour. of Botany, v. 10, no. 6, 
pp. 325-334, June, 1923) reports that blasting or nonblooming and pollen sterility in the potato involve 
characteristic differences in the degeneration of germ cells. In the placing and shedding of flowers under 
unfavorable weather conditions there is an early degeneration of both ovules and anther contents. But 
in pollen sterility disintegration of pollen grains occurs when they are nearly mature and does not lead to 
the shedding of flowers. Young also points out that varieties which produce no viable pollen may set 
fruit and produce seed. 
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SUMMARY. 


The nonblooming habit of the potato with early abscission of the 
flower buds and flowers when grown under certain conditions is a 
direct influence of environment. Varieties which bloom in profusion 
in northern Maine rarely or never bloom at the New York Botanical 
Garden. This habit is a most decided limitation to fruit production, 
irrespective of the condition of pistils and stamens when flowers are 
produced. 

Relatively few of the cultivated varieties and seedlings produce 
viable pollen in considerable quantities and are able to function as 
pollen parents. The highest potency of pollen in these is decidedly 
low. 

Nearly all varieties, if not all, are able under conditions of favorable 
blooming to produce seed balls in response to proper pollination 
with viable pollen. 7 

As a group, the cultivated varieties of the potato exhibit a one- 
sided sterility which chiefly involves maleness. 

There is no conclusive evidence of a real physiological incompati- 
bility in the fertilization of cultivated varieties, but there is positive 
evidence of such sterility in the wild species, Solanum chacoense. 

fF, hybrids between S. fendleri and S. chacoense appear to be 
completely impotent as males and also as functional females. 

Breeding from seed in potatoes can best be undertaken when 
varieties bloom in profusion. Under such conditions success in 
obtaining seeds depends chiefly on the use of pollen that is viable. 

So far as this-study has been made, pollen in anthers of fully 
mature flowers of any one variety appears to be very constant in 
quantity, range of abortion, general character, and viability. 

The production of tubers in which much food is stored does not 
directly influence and prohibit the formation of fruit by the potato. 
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